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PARTS ARE ACCEPTABLY INSULATED FROM THE SUPPLY CIRCUIT.
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TASCAM CD-RW402

1. SAFETY INFORMATION

t—IF4— AT FAX=2a3>

This product has been designed and manufactured according to FDA regulations "title 21, CFR, chapter 1, subchapter J, based on the
Radiation Control for Health and Safety Act of 1968", and is classified as a class 1 laser product. There is no hazardous invisible laser radia-
tion during operation because invisible laser radiation emitted inside of this product is completely confined in the protective housings.

The label required in this regulation is shown @.

©® CAUTION

USE OF CONTROLS OR ADJUSTMENT OR PERFORMANCE OF PROCEDURES OTHER THAN THOSE SPECIFIED HEREIN MAY RESULT IN
HAZARDOUS RADIATION EXPOSURE.

® CERTIFICATION
THIS PRODUCT COMPLIES WITH DHHS
RULES 21 CFR SUBCHAPTER J APPLI
CABLE AT DATE OF MANUFACTURE

RATION
HO, MUSASHINO-SHI, TOKYO, JAPAN
ED T

TEAG
373N
MANUF,

For U.S.A.

Drive 1 (CD-ROM)

Optical pickup: KSS-575B

Manufacturer: SONY Corporation

Laser Qutput:: Less than 0.4 mW on the objective lens

Wavelength: 760 - 780 nm

Drive 2 (CD-RW)

Optical pickup type : KRS-202A or KRS-220B

Manufacturer : SONY Corporation

Laser output : Less than 0.1 mW (Play) and 32 mW (Record) on the objective lens
Wavelength : 777 -787 nm




TASCAM CD-RW402

This heatsink of SW power supply is on the primary side.

There is danger of receiving an electric shock if you touch when

power is turned on.
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TASCAM CD-RW402

2. SPECIFICATIONS

Drive 1

Media type: CD-R, CD-RW, CD-RDA, CD-RWDA
Frequency response: 20 Hz — 20 kHz (playback +0.8 dB)
S/N ratio: > 95 dB (playback)

Dynamic range: > 95 dB (playback)

Total harmonic distortion: < 0.005% (playback)

Channel separation: 90 dB (playback: 1 kHz)

Wow & flutter: Unmeasurable (< 0.001%)

Drive 2

Recording media type: CD-R, CD-RW, CD-RDA, CD-RWDA
Recording resolution: 16-bit linear

Recording sampling frequency: 44.1 kHz

Frequency convertor input: 32 kHz — 48 kHz

Frequency response:

20 Hz — 20 kHz (playback +0.8 dB, recording +1 dB)
S/N ratio: > 95 dB (playback), > 90 dB (recording)
Dynamic range: > 95 dB (playback), > 90 dB (recording)
Total harmonic distortion:

< 0.005% (playback)

< 0.008% (recording)

Channel separation:

90 dB (playback: 1 kHz)

80 dB (recording: 1 kHz)

Wow & flutter: Unmeasurable (< 0.001%)

Digital I/0

Digital inputs (drive 2 only)

COAXIAL RCA pin, IEC-60958 TYPE I, TYPE Il — auto-detect
OPTICAL TOSLINK, IEC-60958 TYPE |, TYPE Il — auto-detect
Digital outputs (drives 1 and 2)

COAXIAL RCA pin, IEC-60958 TYPE Il (SPDIF)

OPTICAL TOSLINK, IEC-60958 TYPE Il (SPDIF)

Analog 1/0

UNBALANCED LINE OUTPUTS (1, 2, COMMON)
Unbalanced RCA
Nominal output level: —10 dBV (FS —16 dB)
Maximum output level: +6 dBV
Output impedance: 570 Q(unbalanced)
BALANCED LINE OUTPUTS 1, 2
XLR-3 type (male) (1-gnd, 2=hot, 3=cold)
Nominal output level: +4 dBu (FS —16 dB)
Maximum output level: +20 dBu
Output impedance: 75 Q
UNBALANCED LINE INPUTS (2)
Unbalanced RCA
Nominal input level: =10 dBV (FS —16 dB)
Maximum input level: + 6dBV
Input impedance: 23 kQ
BALANCED LINE INPUTS (2)
XLR-type (female) (1-gnd, 2=hot, 3=cold)
Nominal input level: +4 dBu (FS —16 dB)
Maximum input level: +20dBu
Input impedance: 12 kQ

4%

RS54 71 EaefTiF

RSA4T547: CD BAER

B4 0geT «+ X CD/CD-R/CD-RW
EFEEY N 16 EY NUZT

YT IR 44.1kHz
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FIF VAR
FIZIWAN (RS2 DFH)
INPUT (COAXIAL) : RCA EY
IEC-60958 TYPE I, TYPE Il &% (B &%)
INPUT (OPTICAL ) : TOSLINK
IEC-60958 TYPE I, TYPE Il F4&#8L (B &%)
FIZIHEA (RS0471., 2)
OUTPUT (COAXIAL) : RCA v
IEC-60958 TYPE Il (S/PDIF )
OUTPUT (OPTICAL ) : TOSLINK
IEC-60958 TYPE Il (S/PDIF )

7FrOJAEEE

7FOIAHN (RS14T2 DFH)

ANALOG (UNBALANCED ) INPUT : RCA B~
BEHEASALUANIL  — 10dBV (FS —16dB )
BAASLUANIL ¢ + 6dBV
ANAVE—F VR 23k Q

ANALOG (BALANCED ) INPUT : XLR VSR

NFE ISR 2F Ryb 3F O-)LR)
BEHEASLUANIL - +4dBu (FS —16dB)
BAASLANL 1 + 20dBu
ANAVE—F VR 12k Q



PHONES output (switchable 1, 2 or COMMON)
6 mm (1/4”) stereo
Output level: 20 mW + 20 mW (into 32 Q)

Control

CONTROL 1/O: D-sub 25-pin female
KEYBOARD: Mini-DIN 6pin (conforms to PS/2 standard)
REMOTE IN: 3.5 mm mini-jack (only for use with RC-RW402)

Writable disc formats

CD-DA (including CD-TEXT), CD-ROM (1S09660), CD Extra.
When copying CD Extra discs, DISC copying allows copying of
audio data, and DAO copying allows copying of data.

General specifications
Voltage requirements:

USA/Canada 120 VAC, 60 Hz

U.K./Europe 230 VAC, 50 Hz

Australia 240 VAC, 50 Hz
Power consumption:

100V —120V: 34 W, 220V — 240 V: 39 W
Applicable electromagnetic environment: E4
Peak inrush current: 6.1 A (Pro CE)
Dimensions: 483 x 138 x 301 (mm), 19 x 5.4 x 11.6 (in)
Weight: 8 kg (17.6 Ib.)
Operating temperature: 5°C to 35°C (41°F to 95°F)
Supplied accessories:

RC-RW402 remote control unit

2m (6 ft.) AC cord

Rack mount screw kit

Quick start guide

@ Specifications and appearance subject to change
without notice.

Dimensional drawing &K
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TASCAM CD-RW402

3. TEST MODE

TAME-F

3-1. How to enter test mode

1. Hold down STOP + PLAY + READY by the side of Drive 1
and power to the unit.
The unit will run into test mode, the display showing the
Front MPU Version No.

. Pressing STOP while the Version No. is shown terminates
the test mode and the unit goes back to normal mode.

3-2. Checks in test mode
3-2-1. Front key check (Drive 1/Drive 2 Separate)

1. Press the PLAY key to enter the front key check mode.
2. The display shows the name of each key to be checked; press
the corresponding key.

When the check result of the key is OK, the display shows

another key name. When the result is No Good, the display

continues to show the same key name.

. The display finally shows “dial50”. Check the MULTI DIAL
so that the displayed figure increases when the dial is rotated
clockwise and decreases when it is rotated counterclockwise.

. Press the PLAY key to exit from the front key check mode
and return to the Version No. display mode.

3-2-2. Display/LED check (Drive 1/Drive 2 Separate)

1. Press the DISPLAY key to enter the display check mode.

. Press DISPLAY key a few times and ensure that each press
lights the display blocks one after another. (For Drive 2, all
LEDs are also lit up upon completion of the process.)

. When all the indicators are lit, press the DISPLAY key to
exit from the display check mode and return to the Version
No. display mode.

3-2-3. EEPROM default setting (Drive2 only)

The following operation writes the default data in the EEPROM
and checks the write data automatically.

1. Press the ERASE key.
When the default data is written correctly, the display shows
“EEPROM OK !!”. If not, it shows “EEPROM NG!!”.

. Press the ERASE key again to return to the Version No. dis-
play mode.

Note: When setting EEPROM to default settings, recycle the
power.

3-2-4. Converter MPU Version No. display
(Drive 1/Drive 2 Separate)

1. When the READY key is pressed, the display shows the con-
verter MPU version number.

2. Press the READY key again to return to the Version No. dis-
play mode.

31.TAME—FDAWUF

1. Drive 1 fll® STOP ¥ — + PLAY % — + READY ¥ — %
ML %A POWER ON 34 & | F/RERIZ Front ¥ 4 2
~ ® Version No. BVFERENT XA ME— FNIZAS,

2. Version No. EZ/RFIZSTOP ¥ — %4 &, 7 A b E—
NIE#T LEE OFEICR 5

3-2. 75 AME—FKTDF vy
3-2-1. 78> ¥ —F v % (Drive 1/Drive 2 J31)

1. PLAY ¥— %L, 7oy b F—F v 7E—FIZA
%,

CERTRICTF v T AF—DAHBDBERENDLDT,
FOF—%WE, Frv 27 OK%ELRDF—DLIRD
FIREN, NG % 5 FRITEILL v,

) X -DORERSRTTAE, TAAT LA
“dial50” & FIREN S, MULTI DIAL # [0l L, FERD
BeEasAR LM, ERLTRPT A L R HERT
%,

CPLAY ¥ — %4 L, 7BV P F—F v 7 E— K%
FT L Version No. Z/RICFE 5 o

3-2-2. 74 AFLA/LEDF v ¥ (Drive 1/Drive 2 3T)

1. DISPLAY ¥—%#L, 74 A7V A4 F v 7 E— NI
ABo

. DISPLAY ¥ — %34 7- N2, FREA 70y 7 T &I
BITT 52 %2MERT 5, (Drive 2l Tld, EIC
LED b & 5474 %)

. FRERASAE BT L7 IREE D & DISPLAY F— &4 & |
TAATVAF =y 7 F— F&e#T L Version No. /R~
IR %

3-2-3. EEPROM =7 #JU FE8%E (Drive 2 D)
EEPROM |27 7 # )V Mlx & XAA, HEINIZE X AR

%1‘77%’/{:]:/\)0

1. ERASE ¥ — % #7,
ZnEE, ELLEEADTORIE, FRERIC “EEP-
ROM OK !I” & E/RE N, NEDWEIL “EEPROM NG
nEEREND,

2. 75 ERASE ¥ — # 9" & | Version No. E/RIZE S,

7¥) EEPROM % 7 7 #+ )V M2 L72354E 13,
TL7ZE v,

1 EEEFZ -

3-2-4, AV N—Z2TA4 A N—Y 3 VKR
(Drive 1/Drive 2 $3F)

1. READY ¥ —%ffig&, anN—y<xfa>oN—- 3
YHERT A
2. FE READY ¥ — % #fl9"& | Version No. Z/RIZR 5,



3-2-5. Drive unit Version No. display

1. When the CALL key is pressed, the display shows the drive
unit version number.

2. Press the CALL key again to return to the Version No. dis-
play mode.

3-2-6. Upgrading the Converter or Drive F/W

1. Push the Converter/Drive F/W Upgrading disk in the neces-
sary drive.

. Press the MENU key.
The display will show both the new and old version numbers.
Also, to the left of the old version display will show "C" in
the case of the Converter F/W or "D" in the case of the Drive
F/W. (Example: i. 1)

. Push the MULTI DIAL and "i4i.}i i
and a dot (.) will blink in the right corner of the display.

. When about 1 minute is up, the display will switch back to
show the Version No.

will show

TASCAM CD-RW402

3-2-5. KSA4TN— 3 &R

1. CALL ¥ — %3 &,
2 FIRT D,
2. I CALL ¥ — %319 & Version No. B/RIZIR S o

KA 72y bON=V 3>

3-2-6. AN—=8/RKSALTFWN=a>TyvT

1. 3N—=F%F7 I FNIATEWNAN=ar 7y THT
A AT "N—3 2T v 735 Drive ICANLA,

. MENU ¥ — %243,
FTAATUVAWIHAN=TV g vy bfinN—2 3 U PFERS
Nb, 720 IHNN—Y 3 VEROEMIZ, T2 N—%
F/W7%5'C". FI94TEW%LD"%FRT 5,
(f o g — 881

. MULTIDIAL %#f§ & "
HEBD " ST Ao

. #1412, Version No.FZ/RIZIR 5 o

"EFIREN,



4-1. Playback performance (Drive 1/Drive 2)

Mode : PLAY

TASCAM CD-RW402

4. AUDIO CHECKS

& —5 1 A Heh

Measurement point : ANALOG OUTPUT (COMMON)

B4£% (Drive 1/Drive 2)

ITEM TEST DISC PLAYBACK SIGNAL | SPECIFICATIONS REMARKS
158 FRATF1RY BEES AR wBE
1. Playback level MCD-111
BEL AL Track 2 1 kHz, 0 dB 2.0+04V
2. Playback frequency . .
BRI
3. Playback distortion | MCD-111 o
maTw Track 2 1 kHz, 0 dB 0.005 % or less 20 kHz LPF
4. Playback SN ratio [MCD-111
4 SN H Track 7 —o0dB 95 dB or better 20 kHz LPF + IEC-A
5. Playback channel
separation MCD-111 )
BT v Track 8, 10 1kHz, 0 dB 90 dB or better IEC-A
wN\L—v a3y
4-2. Monitor performance (Drive 2only) E=4%—% (Drive 2 D)
Mode : REC Monitor
Input terminal : ANALOG (UNBALANCED) INPUT (DRIVE 2)
Measurement point : ANALOG (UNBALANCED) OUTPUT (DRIVE 2)
ITEM INPUT SIGNAL SPECIFICATIONS REMARKS
IEH ANES B =
Select from 1" in the menu
group, and rotate MULTI DIAL for 0 dB.
Turn the INPUT control to position at which the "OVER" seg-
ments of the level meter is just about to light.
Once done, keep this adjustment unchanged until all the neces-
sary measurements have been made.
1. Record level 1 kHz, +6 dBV +6dBV 2 dB i
BELANIV FEHL 1T,
. MULTI DIAL7ZEBILC O dB [C5%
T Do
INPUT DFRH#ZLILT. NIV AX—F—D "OVER"BR4I T
DERICHEDRDICAET D,
FEEEFETORIENED DI TTODREICLTHL,
2. Monitor frequency .
responce 20 Hz—20 kHz, ~10 dBV |01 dB r]efslfzncgeg kHz
E- Y — BRI
Ratio of output level at +6 dB input to noise level
3. Mo_nitor SN ratio 90 dB or better + 6 dBV ADBRDOEALANILE /A XLN)LEDE
E=-54—SNk
20 kHz LPF + IEC-A
4. Monitor channel L(R)ch:1 kH_Z, +6 dBV 80 dB or better Ratio of Lch output level to Rch output level
separation R (L) ch : No signal Lch H3& Reh HAadk,
E=Y=F v |Lch:10kHz, +6dBV | .\ o\ .
eN\v—av R ch : No signal Mt IEC-A
5. Monitor distortion | { .y, 5 ggv 0.008 % or better |20 kHz LPF
E-H5—FEFR




TASCAM CD-RW402

PARTS LIST SECTION

NOTES

@ PC boards shown are viewed from parts side.

@ Parts marked with « require longer delivery time.

@ The parts with no reference number or no parts number in the
exploded views are not supplied.

@ As regards the resistors and capacitors, refer to the circuit dia-
grams contained in the manual.

® A Parts marked with this sign are safety critical components.
They must be replaced with identical components - refer to the
appropriate parts list and ensure exact replacement.

@ Parts of [ ] mark can be used only with the version designated.
[J]:JAPAN [US/C]:U.S.A/CANADA [K]:KOREA [E]:EUROPE
[UK]:UK. [A]:AUSTRALIA

p= 3

@ 7L MMRIBEENIRENTVETY,
@ X FIDOEEISHEINET AL ET,
HENUHITTHEIZEL,
©® NEEMICHEO L VWVEBREVREDOLEVERIHEGLELA,
© FEDEH., I>F oY —RBBLTHI ET,
EEREESIRL T T,
O NILZLEEBRTT,
BT BRIV T T« 7y VEEDNTREFAL T<ET W,
® i@k
[J]:JAPAN [US/C]:U.S.A/CANADA [K]:KOREA [E]:EUROPE
[UK]:UK. [A]:AUSTRALIA
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5. EXPLODED VIEW AND PARTS LIST
FEREN—=V) X

EXPLODED VIEW-1




EXPLODED VIEW-1

TASCAM CD-RW402

REF. NO. PARTS NO. DESCRIPTION REMARKS

1-1 3M0026601A RACK MOUNTING N64 (3U)

1-2 *3M0026010A  BONNET

1-3 *MO1334500A  PANEL, REAR

1- 4 *5332030400 AC INLET

1-5 PCB ASSY,BAL « - vvveerverieriinn., PCB ASSY,GATHER B (Refer to page 14)
1- 6 PCB ASSY,CONTROL «++vvvvvvvvvnneennnnnnennnns PCB ASSY,GATHER A (Refer to page 14)
1-7 3E0172800B  SW RGLTD PS,E0-0006

1- 8 *MO1366400A  COVER, PCB

1-9 M01353600A FAN MOT ASSY,MF52A12LT002

1-10 *M01366200A  BRACKET,FAN(52)

1-1 *3E010000 FER. CORE,B18T 25X12X15

1-12 *M01334700A  BRACKET,MECH(L)

1-13 3M0093901B PANEL, TRAY (1)

1-14 3Y0045900A DRIVE ASSY,CD-532E AV

1-15 *MO1366300A  BRACKET, CENTER

1-16 3E0175100A  CABLE ASSY, 40P-L330

1-17 *M01334800A  BRACKET,MECH(R)

1-18 *3E9536400A  PCB ASSY,MAIN

1-19 3Y0046000A DRIVE ASSY, CD-W54E TEXT

1-20 3M0093902B PANEL, TRAY (2)

1-21 *M01334600A BRACKET, BOTTOM

1-22 PCB ASSY,FRONTT «cvvevveeenenninnnninennnn. PCB ASSY,GATHER FRONT1 (Refer to page 13)
1-23 PCB ASSY,PHONE « - +vvvvvereneennnnnnnnnnennnn PCB ASSY,GATHER A (Refer to page 14)
1-24 *M01335200A BRACKET, PHONE

1-25 MO1335000A  KNOB, ROTARY

1-26 *3E011630 MOUNT PLATE JACK

1-27 MO1335100A  BUTTON, POWER

1-28 PCB ASSY,P-SW « v vvvervvennerinnnnenn., PCB ASSY,GATHER A (Refer to page 14)
1-29 M01334400B BUTTON, CENTER

1-30 PCB ASSY,VR =« vvveveernneiiiienne, PCB ASSY,GATHER A (Refer to page 14)
1-31 *M01335300A BRACKET, INPUT

1-32 PCB ASSY,KEYBOARD «««cvevvvecnnernninennnnn PCB ASSY,GATHER A (Refer to page 14)
1-34 M01333800C PANEL, FRONT

1-35 5720254101 NAME PLATE, TASCAM(S)

1-36 MO1334900A  ESCUTCHEON, POWER

1-37 MO1335400A  WINDOW, FL

1-38 M00002503A  KNOB, GB

1-39 *MO1388100A  POLYEST WASHER,D14

1-40 PCB ASSY,FRONT2 «+cvveveevrmnnniennnnniennnn, PCB ASSY,GATHER A (Refer to page 14)
1-41 M013340008 BUTTON, (L1)

1-42 M01334200A BUTTON, (L2)

1-43 MO1334100A  BUTTON, (R1)

1-44 MO1334300A  BUTTON, (R2)

1-45 M01335500A KNOB, D17

1-46 *MO1333900A  ESCUTCHEON, FRONT

1-47 M01335600A  CHASSIS,BOTTOM

1-48 3M001950 FOOT, 21MM

1-49 *MO1388200A  SPACER, 12.5X12.5




EXPLODED VIEW-1

TASCAM CD-RW402

REF. NO. PARTS NO. DESCRIPTION REMARKS
1-51 3B0001806A  SCREW, J,S M3X6 (BLK)

1-52 * 3M002020 FIBER WASHER, 3X8X0. 3T (BLK)
1-53 3B0001812B  SCREW, J,S M3X12 (BLK)

1-54 *3B0003808A  SCREW,VPC M3X8 (BLK)

1-55 *3B0004808A  SCREW,BPP M3X8 (BLK)

1-56 *3B0005708B  SCREW,BPB M3X8 (BLK)

1-57 *3B0001306A  SCREW, J,S M3X6

1-58 *3B0005308A  SCREW, BPB M3X8

1-59 *3B0000112A  SCREW,BPS M3X12

1-60 *3B0007400A  SCREW, BPAA M3X6

1-61 *3B0001908A  SCREW,J,S M4X8 (BLK)

1-62 *B00117800A  SCREW,DPB M3X8 FZC

1-63 *3M0096900A  NUT, M7

1-64 MO0002503A  KNOB, GB

1-65 *3B0004810A  SCREW,BPP M3X10 (BLK)




MAIN PCB ASSY

6. PC BOARDS AND PARTS LIST

HIEF E/N—Y Y X b

REF. NO. PARTS NO. DESCRIPTION

*3E9536400A  PCB ASSY,MAIN
D101 35002984 DIODE, 1SS355 TE-17 TP
D301 35002984 DIODE, 1SS355 TE-17 TP
D501-504 35002984 DIODE, 1SS355 TE-17 TP
D601-604 35002984 DIODE, 1SS355 TE-17 TP
D701-713 35002984 DIODE, 1SS355 TE-17 TP
D950 35002984 DIODE, 1SS355 TE-17 TP
J101 3E013000 RCA 1P PIN JACK,RJ-1081
J301 3E017600 JACK, RJ-1060A-31-0341A
J501, 502 3E010590 JACK, RJ-1073B-09-0320A
L101 3E017290 COIL,RCH-875 47UH
L103 E0013294 COIL,LQH3N 4.7 UH
L104 3E014354 COIL,4.7UH LK2125 4R7K T
L105, 106 3E011820 FB, FBRO7HA850SB-00
L302 E0013294 COIL,LQH3N 4.7 UH
L303-306 3E011820 FB, FBRO7HA850SB-00
P101 3E015110 CONNECTOR, 40P 3675P40VUAQ
P102 3E0173400A  HARNESS ASSY, 5P RM
P103 3E0173800A  HARNESS ASSY, 9P F1M1
P104 3E010390 CONNECT PLUG, B7B-PH-K-S
P105 3E001180 CONNECT PLUG, 6P B6B-EH-A
P201 3E003810 CONNECT PLUG,B2B-PH (RED)
P202 3E001140 CONNECT PLUG, 2P B2B-EH-A
P301 3E015110 CONNECTOR, 40P 3675P40VUAO
P303 3E0173900A  HARNESS ASSY, 9P F1M2
P304 3E010390 CONNECT PLUG, B7B-PH-K-S
P501 3E010380 CONNECT PLUG, B6B-PH-K-S
P502 3E006080 CONNECT PLUG, B4B-PH-K (BLK)
P503 3E003830 CONNECT PLUG, B4B-PH (RED)
P504 3E010360 CONNECT PLUG, B4B-PH-K-S
P505 3E010410 CONNECT PLUG, B9B-PH-K-S
P506 3E010350 CONNECT PLUG, B3B-PH-K-S
P507 3E0173500A  HARNESS ASSY, 6P RM RW402
P508 3E014770 CONNECT PLUG, B3B-PH (RED)
P950 3E010340 CONNECT PLUG, B2B-PH-K-S
0101 35002994 TR,DTC124EUA T106 TP
Q301 35002994 TR,DTC124EUA T106 TP
0501-507 S0041624 TR,2SD2114K T146 W
0601-607 S0041624 TR,2SD2114K T146 W
0701-703 S0041574 TR, DTA124EUA T106
0704 35002994 TR,DTC124EUA T106 TP
0705, 706 S0041574 TR, DTA124EUA T106
RA101-104 R0017404 RES ARRAY, 1/16W 4X33 J
RA301-304 R0017404 RES ARRAY, 1/16W 4X33 J
T101, 301 3E01323-00A  PULS TRANS, S-701-001
U101 S0037164 IC, TC74VHCT541AFT (EL) TSSO
U102, 103 S0037174 IC, TC74VHCT245AFT (EL) TSSO
U104 3500485-00C  UCOM ASSY, HD64F7044
U105 S0039753 IC,M11B16161A-45T
U106 S003619-00A  IC,AUDIO CONVERTER

MAIN PCB ASSY

TASCAM CD-RW402

REF. NO. PARTS NO. DESCRIPTION

U107 3S0048400A  CPLD ASSY, XC9536-15PC44C2
U108 35002934 IC, TC74HCO2AF (EL) SMT.TA
U109 35003424 IC, NJM2370U05

U110 35003414 IC, MC74HC4046AFR1

Ui 35001344 IC, TC74HCUO4AF (EL)

U112 S0042044 IC, TC9271FS

U113 3E017640 OPT CONN, TOTX178A

ut14 35001344 IC, TC74HCUO4AF (EL)

U115 3E011830 FILTER, EMT470BT

U301 S0037164 IC, TC74VHCT541AFT (EL) TSSO
U302, 303 S0037174 IC, TC74VHCT245AFT (EL) TSSO
U304 3S0048500C  UCOM ASSY, HD64F7044

U305 $0039753 IC,M11B16161A-45T

U306 S00361900A IC,AUDIO CONVERTER

U307 35004884 IC, TC74HCO4AF (EL) SMT TA
U308 35004884 IC, TC74HCO4AF (EL) SMT TA
U309 35002954 IC,LC8905V

u31o S0041563 IC, SM5844AF

u3n S0042044 IC, TC9271FS

U312 35002914 IC, TC74VHC74F (EL) SMT.TA
U313 35002934 IC, TC74HCO2AF (EL) SMT.TA
usi4 35001344 IC, TC74HCUO4AF (EL)

u3is 3E011830 FILTER, EMT470BT

u3ie 3E017630 OPT CONN, TORX178B

U317z 3E017640 OPT CONN, TOTX178A
U501-509 35004894 IC, NJM4580V (SSOP) 1A
u701,702 S0035883 IC, CS4223-KS

U703 35004884 IC, TC74HCO4AF (EL) SMT TA
U704 35000650 IC, NJM7805FA

U901-903 35004914 IC, IDTQS33840Q

U950 35002420 IC, NJM7809FA

V€101 S0035214 DIODE, HVC376B-TRF

X101 X301 3E011994 RESONATOR, CSTCC 7. 17MGOH6
X302 3E011974 X’ TAL, 11. 2896MHZ

GATHER FRONT1 PCB ASSY

REF. NO. PARTS NO. DESCRIPTION
* 3E9537400A PCB ASSY,GATHER FRONT1
[J,us/C]
* 3E9537401A PCB ASSY,GATHER FRONT1
(E,K, UK, A]
PCB ASSY, FRONT1
3E9037500A PCB, BRACKET (A)
3E9037600A PCB, BRACKET (B)

3M01240-01A
3M00909-00A

SPACER, LED L=15.5
HOLDER, FL



GATHER FRONT1 PCB ASSY

REF. NO. PARTS NO. DESCRIPTION
M013878-00A  PROTECTOR, FL
D1-5 35000241 D,1SS133 T-77
D6 35001891 ZD,MTZJ6.2B T-77
D10 35003480 LED, LSE2040 ORG
FL1,2 3E0117500A DISPLAY, HNA-16MM23 RW(L)
G1 3E0019900A MAIN GND WIRE ASSY
P2 3E010370 CONNECT PLUG, B5B-PH-K-S
P3 3E010410 CONNECT PLUG, B9B-PH-K-S
P4 3E003880 CONNECT PLUG, B9B-PH RED
P5 3E010400 CONNECT PLUG, B8B-PH-K-S
P6 3E010360 CONNECT PLUG, B4B-PH-K-S
P7 3E010430 CONNECT PLUG, B11B-PH-K-S
P8 3E010450 CONNECT PLUG, B13B-PH-K-S
Q10 35000291 TR,DTC124ES TP
SW10-16 3E002070 SW, TACT SKQSAB HMR-187
ut,2 3500487-00A  IC, CXP82040-137Q
U3 35003254 |C, BRO3LC46RF-WE2 SMT TAP
X1,2 3E011740 RESONATOR, CST10. OOMTW
GATHER A PCB ASSY
REF. NO. PARTS NO. DESCRIPTION
*3E9536600B  PCB ASSY,GATHER A
PCB ASSY, FRONT2
3M0124000A  SPACER,LED L=2.5
D20-24 35003480 LED, LSE2040 ORG
D40 35003480 LED, LSE2040 ORG
P10 3E0174700A  HARN ASSY,13P F1F2
P9 3E0174800A  HARN ASSY,11P F1F2
020-24 35000291 TR,DTC124ES TP
040 35000291 TR,DTC124ES TP
SW20-26 3E002070 SW, TACT SKQSAB HMR-187
SW27 3E017270 ENCODER, EC11E15244L15 30C
SW28-32 3E002070 SW, TACT SKQSAB HMR-187
SW40-47 3E002070 SW, TACT SKQSAB HMR-187
SW48 3E017270 ENCODER, EC11E15244L15 30C
SW49-55 3E002070 SW, TACT SKQSAB HMR-187
PCB ASSY, PHONE
J571 3E002160 JACK, JY-6313-01-030
P571 3E0174200A  HARNESS ASSY, 9P MPS
P572 3E0174100A  HARNESS ASSY, 3P MP1
S571 3E007360 SW, ROTARY SRBM13N
VR571 3R007950 VAR RES, RKO9K12AW/C50KAx2
PCB ASSY,P-SW
C1 3E004300 S.KILLER, CS12-F2GA472MYAS
P1 3E013990 CONNECTOR, B 2P3S-VH
SW1 3E017720 SW, POWER SDDLB13300

TASCAM CD-RW402

GATHER A PCB ASSY

REF. NO. PARTS NO. DESCRIPTION
PCB ASSY,VR

P591 3E0174000A  HARNESS ASSY, 6P MV RW402

VR591 3R007960 VAR RES,RK16312L20 10KAx2

VR592 3R007970 VAR RES, RK16312C-T 10KBx2
PCB ASSY, KEYBOARD

G71 3E0019900A  MAIN GND WIRE ASSY

J71 3E017300 CONNECTOR, DIN 6P JY-5017

P71 3E0174900A  HARNESS ASSY, 6P F1K RW402

u71 35003074 IC, TC74HC125AF (EL) SMT.TA
PCB ASSY, CONTROL

D801 35003451 ZD,MTZJ2.7B T-77

D802-809 35000241 D, 188133 T-77

J8o1 3E002130 JACK,MINI JY-3550-01-030

P801 3E0175000A  HARNESS ASSY, 7P F1C

P802 3E016320 D-SUB 25P,DB-25SLUM IN/IN

0801-806 35000291 TR,DTC124ES TP

TH801 E0039030 CKT PTCT,RXEO17

U801 35003384 IC,CXA1511M-T4

ug02 3E013130 FILTER, EMT103DT

U803 3E011830 FILTER, EMT470BT

ugo4 35003350 IC, TC74HC595AP

U805 35003340 IC, TC74HC165AP

U806-811 3E013130 FILTER, EMT103DT

GATHER B PCB ASSY

REF. NO. PARTS NO. DESCRIPTION

* 3E9536200B PCB ASSY,GATHER B

PCB ASSY, BAL

R306, 406 R00978500A RES, ARRY, M-6277
R506, 606 R00978500A RES, ARRY, M-6277
J101, 201 3E010320 JACK, XLR NC3FAH1
J301, 401 3E017310 PLUG, XLR M JY-5032A-030
J501, 601 3E017310 PLUG, XLR M JY-5032A-030
L101, 201 3E011820 FB, FBRO7HA850SB-00
L102, 202 3E011820 FB, FBRO7HA850SB-00
301, 401 3E011820 FB, FBRO7HA850SB-00
302, 402 3E011820 FB, FBRO7HA850SB-00
L501, 601 3E011820 FB, FBRO7HA850SB-00
1502, 602 3E011820 FB, FBRO7HA850SB-00
P1 3E0174500A HARNESS ASSY, 4P MB1
P2 3E0174400A HARNESS ASSY, 4P MB02
P3 3E0174300A HARNESS ASSY, 4P MBO1
P4 3E0174600A HARNESS ASSY, 3P MBP
u1-5 35004860 IC, NJM4580L (SIP)
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TASCAM CD-RW402

GATHER A PCB (FRONT2 PCB, PHONE PCB, P-SW PCB, VR PCB, KEYBOARD PCB, CONTROL PCB)
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7. INCLUDED ACCESSORIES

TASCAM CD-RW402

+E &
INCLUDED ACCESSORIES
REF. NO. PARTS NO. DESCRIPTION REMARKS
*D00631500A  OWNER’S MANUAL, JAPANESE [J]
*D00631501B  OWNER’ S MANUAL,ENGLISH [EXCEPT J]
*D00631600A  OWNER’S MANUAL,QSG E [EXCEPT J]
*D00631601A  OWNER’S MANUAL,0SG F [E]
*D00631602A  OWNER’ S MANUAL,QSG G [E]
*D00631603A  OWNER’S MANUAL,QSG | [E]
*D00631604A  OWNER’S MANUAL,QSG S [E]
* 3E014140 POWER CORD [J]
* 3014150 POWER CORD [US/C]
*3E014160 POWER CORD [E]
*3E014170 POWER CORD [UK]
*3E014180 POWER CORD [A]
*EQ0679800A  REMOTE CONTROL UNIT, RC-RW402
3M0028300A  RACK MOUNT SCREW KIT
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scHemaTic biagRam CD-RW402 main pcs (176)
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POR R 33 15| A1 HDG4F7044 / HDB437042 VS [z PCD! ] X101 747MHz 16MDRAM N 2] 2% Ve Can
P B0
P ATEN Riz9 g 1o o1 o2 o by NON FLASH MCK:28.7MH e _no 2 PASCASL- c1341 82
1 1 D2 (-8 & 2 A8 K2 ” 184 NC LCAS -5 = QP5EB3I88583
%2 PCD " P_RDWR A LoAS s PASCASH- 04
R130 47K LA co ctio R148 P RAS 18| fas OF |33 N dd I dd o]
1O DA R131 ] 47K vee [ea — 01 + 12K 19 RA o oo | | d8dg99r gy
P_LAT2 D5 6534 PCD6 PCA1 z?‘ NC A8 3111 POA T35
P_LAT2L D6 [~ PCDT PCAZ A0 AT g PCA 1]
P_RAS vsD; 61 PCA3 23| ﬁg 8 PCA « Jdd 1
P CASL_ | Ri32 1 33 o5 e PCDB <2 MD2—H.MD3 PCA 4| s o 2 PCA! g 44445 01
[saPoDO = [ 25 26|
EE— s - B MBS . 5 B
[sgPoDlO 7
P_RDWR D10 CeRT
o1 R217
D102 Ri% o 1] o P12 P_SOUTIN
; 2 o
LED(NO MOUNT) Q‘g FETY K crz gy +r PAD
N\ Fleaao28 P5 Lo TP
Lo PAD ar
VEC (g T4 PAD £ R191
5
o o E:f |, / . P10 3 NO MOUNT
R220 10 PAD Lo b0 2 1
NO MOUNT ] s
oy o Lo T8
1 :;E 398 9 PAD R190
OO0 ©Of
1 47K gi5)e &) 57 NO MOUNT TO D-IF
TO ATIO
—] 1 . PAD J L{>P_o64FsFP
: 47K p(P)::ODV‘\;R. vec TO AUDIO
1 47K PCIOR. f P_DADATA [>P DADATA
Q102 R222 4 47K b I B I = BV
DTC124EUA(NO MOUNT)
= 10K c120 L cmo
3 0.1 0.1
= B
- |4 H A4 — 28| 49z
[ I e 1 g
ol ¥ | ¥ &9 .|z vee S
Re 1 B 1= < 1 T
TO AUDIO a NER=R G EEE EREE
o o gxix
P_XDEMP 2 5 3 994H9gFel]
P_XDEMP<__} o o o a8 ale]a] N A Ay
\ L P ok RSB (8]
(s4(s4(1 s Iy 4
PSCK P DR R187
TO D-IF 4 EEREER gIQYxgYgreeted-qgessgss NO MOUNT
P_sck< 110 A o bl
, by S EEESOS eI ON oK SRR RERSRNRRERY
c117 = 000Q2z, Chomnmmm 8
P_TX0<_} = BETLGL30E0038850RPPPPRRRECRRRE53
BORRRRRROS 54 2
3w 20 vee
PAD1 vee 47125V i
WRITER 1_Gp—2 SHORTPAD A Hsrop bisour o2 R1g6 1 - P_DIGOUT
R221 o Y SO Cion 1 oTP4
WRITE: PADI1 HORT NO MOUNT 4| T Vi |99
NORMAL: PADI=OPEN R218 33 R carr e
47K 7 cr 3 TRRQ UBIT 2 PUBITO R188
— vce  vec  vee | AR soB o P S0UT2 1
1 )| 1 : PCO0 £ GNDA SouT |esR219 g a7 PésOUTT
R159 < R160 < R161 0.1 PCD1 o oo GNDI “
. 107 59 AND! a3 R85 5 2 4TADATA
P103 4K S 4K S 47K PCD2 115 AOATA [az P_ADOUT
GNDS 4 4 4 Fos 1203 RESET 2L s TPa
— 0 D4 ADTHRU
AUDIO SEL —>comseL | c122 PCD5 1t g Foss |22 — P 256FS
j DRVRST1 | T 16 ] GNDA U106 OBCK 7y P OLRCK
9 | i veen e
j 4 AMUTE1 DAMUTE‘ ‘ TO AUDIO 01 gggg 13 D6 HG71G063A GNDA 85 T c118
: PEDs D7 VCCSA HB4—er }—2—
5 AMUTEC {>aAmutec | PCDS 2 o8 INTé4FS RI88 - LRCOUNT 0‘1
j B 3] 09 LRIN H2—re 47125V
TO 6 RTS1 c1f3 PCD10 221 5, oK a1 R182 1 7 100 LT
D FRONT ) 7 cTst [ BCOTT 5] VCCsA EXT1FS R8T 10 o
PCB 04 FCDT2 4 011 BOK (L2—R18T 1 a2 100 )
j RXD1 : D12 EXT64FS
6 [z7
FCOT3 GNDA CLKSEL [T P O1Fs
) 9 TXD1 77 PCD14 a 512 SEe s - Cﬂﬁ 2
P
[\_PC N
N U307F PCCS0- N =E 3;% 30 P18 osFs (L4 e !
PHY 74HC04 e PCCSI- PCCST- 21 S0 i 0.1
FROM ATIO N_Pccsa- 2] 835
vee PoNTRG > 1 1 P_ATINTRQ PR e R189
/f R166 ™ peoo R e
. e o B o 47K NO MOUNT
| pcb2 < L X¥02 L
T ci16 PCD3 8sB892280 Ri70
| PcD4 SQLQEL222 _
Q101 1000p PCD5 b |
— DTC124EUA 256FS
PCD6 < ]2s6Fs
(== 9 P_ADOUT TP abouT | FROM D-IF
PCD8 _ !
ToaTo| | feoe -
| pcot P_0B4FS
PCD12 —<Fotrs | TODIF
| PCD13 >PsouT1
PCD14 —Srusimo
| oD 212 il
PCA1 J | o |4
PCA2 |dd fii Q4 TO D-1F,D-1/O
PCA3 33599 (34 222
e DN SIS S N O {——>p_picout
vee P_RESET- L BR Voo
vee ?
c24 c125 ci26
e S e
MAIN PCB(2/6) PLAY CONV o1 01 01
(CONV1) SECTION P RESET.
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scHemaTic biagRam CD-RW402 main pce 3/6)

2 |

(Page 4/11)

vce
% €319

47125V

R_256FS R 256k |

SRCONDT SRCONDT |

R358
TO ATIO 1
) - RCRESET- R317 33
TO DIF,AUDIO RORESET- 1 [ - 47K -
S ~ R_DRESET Rete 47K A a2 RasTfp vee RDASP- 1
TO ATIO R BUS-RST gy 3l 4 vee g ROASP- | FrROM ATIO
R_BUS-RST <__} vce Hs 28| 3 o o i 47K R356 1K RCIORDY
S| 8 o Ei RCIORDY
TO DIF oS ofeld| « ragr [0 i | E R_RESET-
R_DOUT-OFF R_DOUT-OFF 47K 4 e g o
TO AUDIO  gamute <} RAMUTE- C308 0.1 A28 | TP o TP R TREN| <_JGND-PLL
c313
vce l N }_‘ / N\
P304 ca07 [ cat4 t R355 180 vee
0.1 1000p 01 1 2 —TsvrLL
R319 47K
c312
TO ROM R320 T | 4700 vee
WRITER 47K A
FZTAT UCOM q
ONLY R ASACK- R321 4 3 R
° R_ATACK- R322 1 33 3K R350 | R51 MD1:H NORMAL
3 RCDO
R_RXD RTXD 81 R352 RCD1
RCA R323 1 22 80 R349 12k S 1K 12K RCD2
7 R324 1 22 9 R_MDO RCD3
N RCA: R325 1 22 8 RWIDT 12K < < <
PH7 RCA: R326 1 22 7 R FWE RCD4
RCA! 6 RCD5
FROM ATIO RCA 5 23[R I S N R RCD6
Rea 4 R VD3 e if RCD?
== A8 MD3 gt
o ol U304 XTaL [22 Tt =
R DR _R327 1 33 15 ] A10 VSS 0 1T X301 | TATMFZ 16MDRAM
RASEN R328 - 2 peit HDB4F7044 / HD6437042 Do A8 vee 1000p 15 | 36
RATEN R329 1 ) EKE] 17 PC12 D1 ¢ NON FLASH MCK:28.7MHz 16 NS _NC = R ASCASL-
I > UNLock IR 18| PC13 D2 [ e R_RDWR 17| NC LCAS o) R_ASCASH-
UNLOCK R330 2 47K 197 PC14 D3 g €310 R348 R RAS 18| WE Ucas
O | R331 47K | bol® X [as 0.1 o 12K 19| RAS = RCA10
TO D-IF R AT I PBO vee RCDS e Ne A9 -2 RGAD
R_LAT AT 2 vee L e — RCA1 4 Ne Ag L RCAS
| RLAT2 8 PB1 L T — ReAZ 2 A0 A7 30 ReAT
— R RAS $—123 vss p7 (82— =20 ReAS At A6 REAS
= 4 RAS vss (-l 3 A2 As 8 =
R OASL_R3 1 33 5 | SAST oy T ) R x2: MD2~H,MD3-L RCA4 4 A3 A RCAS
vee / - TR333 1 33 6 | GasH Do 2 —RED. x4: MD2=L,MD3=H +—25- vee vss 26—
l 21 [sa " RODIO 7
R_RDWR T T2a] ¥SS bio RCD11
5 ROWR Il
R334 R436 1 { }
D302 47K j 2
. C333 0.1 loud TP20
LED(NO MOUNT) K P13 0 pap
VT i ) © pap o P9
f I l/ Lo tPi4 PAD
1 PAD
1 Lo TP8
R341 o PAD
NO MOUNT 7T ot of Lo TP17
| R335 4 7K E b PAD
R336 1 7K a5d o
> o010 9
I R337 4 7K btz o TP16
, R338 4 7K TO ATIO PAD
tRase P RCDIR vee -
1 ol @ g o RCIOW- Lo TP15
g8 9 88 RCIOR. PAD
R368
Q302 7
DTC124EUA(NO MOUNT) = 10K c321 €320
414 4 44 N S o1 01
o lo| 3| elel N =
o 3B 3 IS 3 wlo|do| 2
gl e R g PRy | 8 8R3(&az
alw [4 % 9
: DIrE) -
a4 8 9aEH S QQ T
R_XDEMP. 913 3 9 99 SRCOFDT
R_XDEMP < e o (o of Xged Ao 444 |4 SRCONDT
\ Z RISISIR 1B
LR Mck SE(EE [
RSCK R DR 1
[ oasy > EE ge3gnseggreeros-ddessegdd
| Rsck <3 1 o R
- XX EUXAOL R I NN O L ARE QR IR LB S LE
: . S RN Lt L b L e Py pa gy
TO, FROM R_TXD < oz 00fZz L coaaaanz>00000000030002Z02
V | E Ew'@oeeeeeE@§>—>—>->—»—>—>—g>>—>—>—o§§
| - - — - - - - - — - - — = R361 vee
NOMAL PAD2 SHORT R387 47 R_DIGOUT
| R_RXD > J 14 - NO MOUNT bicout 181 ! 2 SOOI vee
- | | 1 Sa [ sl
WRITERPADS 4 p 5 OPEN R438 « e vonr [0
[o8
| WRITER: PAD2-OPEN,PAD3-SHORT! 47K c322 R_TRR( SSH o7 R_UBITO
| 96 R_SOUTZ
NORMAL: PAD2=SHORT,PAD3=OPEN| SouT2 o R_SOUT1
SOUT1
[ - - - Py T —
0.1 AoATA [ R386 1 2 47 ADATA
9 R_ADOUT
ADouT (-2
VCC VCC  VCC ADRTESQ o0 ADTHRU
A A C323 89 R _256FS
358 FS256 (& OBCK
R359 R360 < R362 T OBCK g7 OLRCK
P303 47K 47K S 47K [ U306 %#3?2 86 R385 1 2 a7 i C330
GNDS5 100p R Es [Ces
4 4 TO D-IF 0.1 R 84 T—=
DIG_SEL R439 4 —>ni6_sEL HG71G063A VCC5A I~ Rasa 1 a7 1
1K = R INT64FS =07 CRCOUNT 01
LRIN
3 BUS SEL R440 4 C324 R LRCK —
) 0 74HCO04 TO ATIO L oK EXTAFS
TO 4 DRVRST2 U07B_3 4 —>oupon il R s T roirs
FRONT ) 5 AMUTE2 EXTe4FS CLKSEL
PCB TO AUDIO CLKSEL R OIFS
D O1FS CF 9
6 RTS2 AMUTE2 77 veCs!
j TO ATIO N\ OB4FS R_OB4FS 1
C152 RCCSO. N MIXEN ot 777
) 8 RXDO U307D! Rocst T Eg}i N
9 8 R_ATINTRQ R_WRL- B R381
o TXD2 RWRH- Tone 100
<
RCDO
o 74HC04 [ Reoo T -
RCD2 I 5 zz,0022850-q0 S« 2-oog
| N © socyoseelgree 2Tl R380
€350 NOMOUNT e 02258838388 R500325833535828555885853%2 K
| Reps EOOIIISI<<I-<<<L<>0FFFRFRRRFS0FRFRRRFRRO
rRoM AT RGDS EREREE dq974d9dddadddddd
RCINTRQ > | Rrcp7
TO ATIO ‘ Eggg
TO D-IF ;gg:?
—L___>R_RESET- | Ropiz
vee RCD13
U307A 74HC04 ? R367 | Rrcp1a ol
2 . | RCD15 S5
RCA1 , | [ JB®
47K RCA2 . 2 Ol5la)
L cate | RoAs PEE RN H3[S
u307C 74HC04 R366 1K Q301 — 1000p 2133439 |34 2313
1 2 DTC124EUA i s D  F I O i 12
R_RESET- o) vee
N i \ /
vee cats
ca17 1000p
U307E 74HC04 c325 c326 caz7
vee
1 7717 1 1 1
o Lc>vcc MAIN PCB(3/6) REC CONV o L £
B (CONV2) SECTION s 4

SRCOFDT
EXT1FS
EXT64FS
EXT64FS ‘ FROM DIF
ADTHRU
ADTHRU
EA"*DOUT R_ADOUT |
SAl
RO64FS R_OB4FS |
O_LRCK R_O1FS
OBCK OLRCK ‘
OBCK
R_SOUT1 TO DIF
R_SOUTT |
R_SOUTZ RSOUT2
z[zgg-o R_UBITO
CLKSEL J
R_DIGOUT R_DIGOUT
TO D-IVO
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TASCAM

1eac proresed ovison . SCHEMATIC DIAGRAM CD-RW402 main pcB (4/6)
1 | 2 | 3 | 4 | 5 | 6 | 7 |

vee
vee z% C335 ADTHRU < THROUGH OUT R393 4 22 LRCK Left DATA Right DATA
A TORCONV g 25685 <} R_256FS AUDIO DATA FORMAT
= BCK
SOUT1:for SPDIF / //
SOUT2:for D/A
220 SAL:for A/D DATA
wes 22 a1 /[T 2 Tis WS 22 2L
100 T en A/D DATA ADDATA R412 4 2 100 A
Iosn <7 R_DADATA RA13 1 5100 E—gggﬂﬁ L
| BCK___Ra14 1 2 100 R BoR |
LRCK _R392 1 2 100 ROLRCK TO.FROM AUDIO
1.2806MHz 1 | ‘
MINGSA-T 74HC04 R391 100 ‘
U308C vee DATA for D/A MCK
AUDIO MASTER CLK rrom | RSOz BCK COMMON R415 1 330 {—>rsvsok |
RSV | S TR CoMn e
EECE 1/4 MASTER 256FS RA18__ 1 330
ZaHCo4 R394 | g SBcxk DATA for SPDIF R419 1 330
TO PCONV 330K L
FROM D-I/O m2s6Fs <} -
COAXIN > ‘
OPTIN >
R193
FROM PCONV 13 1
pie SeL [ > 100 PLL UNLOCK REF
74HC02 -
P_DIGOUT 5 +13V D-IN LRCK. exties |
D-IN BEK EXTB4FS
vee D-IN DATA (SRC OFF) SReotoT | TO RCONV
1302
Vc(:c‘36 74HC02 % R420 47 4 D-IN DATA (SRC ON) [——>sroonoT |
+5VPLL -
0.1 A j j
41~ c337 c336
}—LL NB e 0.1 47125V vee
B C138 47u EREEE A
FROM PCONV 0.1 NJM2370 c139
47125V vee —E —z-
VURER B U309 LC8905v A E 'g g % 83az é ig Ré21 FROM RCONV
4
40 L pint ERROR 24— R399 4 a 8eR®-C8Er3a 1 <_JR_UBITO
o 2 IN2 DATA OUT (22 RA00 i = »
S - E/D_OUT LRCK
TO PCONV i ok 21 RA0T 4 47 1o vss1 a2 vee
e e — by ez — o i
VCO b S CK_OUT —g— BCKI RSTN1 —gGL
vco DQSYLD —=4 BCKIt RSTN ca47
o 3 sie -8 GND SRDT/DO (H S LRCI SMiseas TST2N 22—
R200 SHORTPAD SHORTPAD 150 9] Sk sEL SWDT/D! & 81 IcLk TSTIN 28— . - 01
1 d d case 18- xnviopE XLAT/CE (1 ICKSL STATE 21— REC D-OUT Ra22
111 AVOeK SOLKGL |14 s sample Rate ConverterS|d(% o8
a7 001 1 3 o 5 U311 47K
] T STt TST2 IFM11 IISN FROM RCONV
UT11B_74HCUO4 R198 U110 1] Iz owaon |22 N 7] BLocK voo 58 hai )
) % 7 — - —1 IFmi21 owzoN 24— caaa_l UBDA CKA2 <_]R_DOUT-OFF
L pcp vee (g Digital Audio I/F o —§~ LRS CKA1 —Zf;
P C143 0.033 24 pct pc3 Receiver o s LRCK LBIT [
14 wi -zz 5 | [26
coMP  SIG - SEEs  SSE3 & net Ne2 (28
ijveoo  pez C141 9822858Bkss BCK FR32 [2
UT11A u111D }—L INH Rz H2 | —— SS35:=020848383 2 DATA cTG3 (24
R199 6] cia RrR1 H1 0.1 +—E viDy CTG2
C144 ) 10 <« oo 9 | 22
R196 — 8| gl‘% chEé”. 9 MASTER 256FS 9399499 o] Exgc c‘rg;
“ 74HCUOA } —t 2 Faes T Fst 151 20
74HC4046 12| 19 |
74HCUO4 1K ] s .
L104 022 e [ca4t caas 1000p 14| pos 17 TO RCONV
ci45 R197 R195 1] 1 2 {15 | 16 R423 2.2 ~>R_ADOUT
‘1~ 1 || 241 : 10, 1 ’_}70340 1T 000p R402 1K 0.1 47125V Vss DO1 ¥
C d R 1 TC9271FS SPDIF OUT
4
- | rooee ® 10K c142 vee DIGITAL AUDIO I/F
220p C146 & vcior 74HCUO4 NO MOUNT ¢ (SPDIF) TRANSMITTER
18p HVC3768
uttic Ra03
+5VPLL 7‘}7 100 lead
ci48 U312A
— 2 R404 4
R 1 slg « o R411
74HCUO4 [ K
?gé” :zozgz Ve 01 100 cLk¢- J FROM RCONV
1] R405 slg g VET < JR_DRESET
100 vce 1
— 74HCUO4 vee ?——T 74VHCT4 <R RESET-
01
R406 MASTER 256FS R409 1 220
10K 13 R410 1 180
VZC FROM RCONV
— 74HC02
CLKSEL ) 74HC02
{ vee
R407 R408 DIN 256FS c342
47K 47K
— = 74HC02 o1
R_SCK i B
D | RIAT1
| R_TXD
R_RXD
TO,FROM DQsy R203 . _‘
RCONV | 1 2 < P_UBITO
UNLOCK < 2 vee |
| A
L R_LAT2 > |
i c149 |
PLAY D-OUT 0.1 R208 R209
U112 47K 47K | FROM PCONV
1 BLock vop -8 T 7 |
—2- UBDA ka2 (2 < ]P_DOUT-OFF |
— - LRS CKA1
308D [ p_o1Fs [>—LRCK R204 4 100 é TRoK e :222
FROM PCONV | BCK R205 4 100 & ] NSt NC2 25 |
P_O64FS AT EEOIE BCK FR32
P_SOUT1 DATA cTG3 24 P_LAT2 |
— —E viDy CTG2 P_SCK
74HCO4 >—L1L EvPH oTe i o
U308E 1L Fst 151 29
{12 | [1a |
vee | 2 M2 Ca ]
MCK £V o2 H7 R210 TO PCONV
vee 74HC04 —15- vss pot1 [HE 1 >>P_ADOUT
U308F TC271FS a7
GND
E lead
vce
TO AUDIO
lfj ravnera 7aricoa MAIN PCB (4 / 6) R206 1 np 2 100 P BOK
D-IF SECTION e — —
P_SYSCLK
laze P_0B4FSFP[___>—
FROM PCONV
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scHemATIc biagRam CD-RW402 main pcs (5/6)

1 | 2 | 3 5 6 7
vee
A
R211 U113
1 AA 2 1
U114D VIN
vee
100 R A
9 vee i
c151
L ci150 GP1FA550TZ
74HCU04 T o1
U114E 0.1
N
11
D950  1SS355 U114A DRIVEI1
2 1 1 Youd
< 74HCUOA 1 2 DIGITAL
OUT
NJM7809 13 74HCU04
Y our |4 ’ U1148 u11 C152 L105
R212 EMI 47BT  33/25V ot R213 FB
aND 74HCU04 1 AAA—2 3 4 113 1 K I 1 1 A2 1 2
i i P950 100 | l é % &
ov 74HCU04 2 4 3 1 2
1 _ceso Ro50 L cos1 c952 ut14c [
0.1 0 0.1 GND c153 §-701-001 L106
47125V 5 & 0.1 FB
EH2
FROM PCONV
P_DIGOUT > 74HCUO4
7T
’_COAXIN <
TO D-IF
| oPING }F——
- R425 47K R427 47K
FROM RCONV a2 1 Am—2 0?249 I 0;
R_DIGOUT [ s 1303 13018
U314D FB RJ-1060
R424 R426 U314E R429 €350 T
P102 1 AAA—2 8, 9 1 _AAA 10, 11 1 AAA—2 1 I/ 2 1 2 31 |
12V (SW) VvV VvV VvV I\ 1 IN
sv.pl. TORCONV 100 33K 22K 33/25V ‘;l !
2 SV(SW) vCcC GND-PLL TO PCONV o 1 2
) ? 74HCU04 d 74HCU04
3 SV(SW) 1 ~A2 vee vee R430 1304
j 707 100uM —Lcais 2 R4z 75 FB
4 GND(SW) 7| —T100p S 2.2K
j L c1o1 j_ cmj_ €103 PAD31 ) - w301
5 GND(SW) 0.4 0.1 100/16V ‘_ _
SHORTPAD
o J J :]\ TO ALL SECTION €356 NO MOUNT FG DRIVE2
! GND DIGITAL
EH-5
U314A T
c3570.1 COAX
47125V 1
/0
CASSIS2 CASSIS3  CASSIS4
74HCU04 1305 J301A
U3148 Us1s c351 FB RJ-1060
R431 EMI 47BT 33/25V T301 R432 Co
vee
P20t 1AM 3 4 113 1 I( 2 8 1 1 A2 2 2 : ouT
47 75 [
TO 74HCU04 clsisz 4 1 2 G
Us14c 1 2
PCB, KEY 11 c353
5 5 0.1 $-701-001 1306
PH2 FB
0.4
74HCU04
FG
vee 7J7
P202 vee
o 8 Us1e
1
PCB, CONT R433 > vece
1 Al 3 GND
PH2 Y vouTt
47 GP1FA550RZ
1 casa
— o1
o DRIVE2
i DIGITAL
Ny OPT I/O
vec
R434 U317
74HCUO4 1AM 1 viN
vee
47 R S
L csss GP1FA550TZ
= o1
vee N
vee
MAIN PCB(5/6) r
’7,7—OGND
CD Recorder/Duplicator C D - RW4O 2
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2 |

scHemaTic biagRam CD-RW402 main pce /6)

3

7 |

5V ‘W71-74: 1608 SIZE SHORT PAD
TO BALANCE AMP TO BALANCE AMP TO VR PCB TO PHONE 5VA
5VA c720
PH3 PH-4P P501 PH3 D501 u7038
PH-6P +13V 155355
508 A csi1 R513 R702 —4 —lo
I 2 3|1 1 2
+13V csra A1V +13v r Al 10 i GNDA
15p R507 cs1 15 330 D502 74HC04 74HCO04
A3V 22125V ] 5VA cr04
13V GNDA 1 1 R515 155355 513 22125V
GNDA 22125V | €503 15p GNDA T ™ 1000p R xDEMP FROM REC CONV
A R503 GNDA 1] R512 10K 100K D503 GNDA IR
1 o 2 > R511 GNDA 155355 o
1 €505 4 1 6 cs512 R514 702 w73 1
33K NE! U0ZA L1 4 701 Ccs4223
J501A C502 R504 33K 21 i /NJMASBOV 10K . U502 01 ©7068 |
L ch (2 1 C504 22/25V R506 NJM4580V 330 15 [ NG 4 2
C R508 22125V R516 5VA D504 GNDA ET W |
C501 22125V R502 U501A v B BVA 47K 47K 155355 Zv Ivivint oens 12 3 01 <R _DADATA
DRIVE2 R501 33K NJM4580V 22125V /f R509 A3V [T b o [ 1 = |
IN ) I“p 100K 1?525 1 100K Deot SNba 13 AINL- DIF1 10— [ >R ADDATA
68K ) i 7] cso7 I cs09 +13V cett R613 155355 T AU L l c705 0.1 | FROM
601 R601 614 R510 - a7y C008 A 231 1 2 GNDA 2 7] P urose D-IF
AGND DGND <__JR_BCK
602 100K A3V 22/25V  GNDA 506 2 7l s ] ASND. ND [ 17 -BCK R704 100 |
R ch 33p R602 56K o 10010V o 0.1 R607 ce1 15 330 J J 24 ’ 5 1 2 &
c 1 C603  15p 15p 22125V D602 5VA  C613 5 ﬁgg?ﬁ: f'%i 4 | R_LRCK |
T 1 R615 155355 26 3 1 1
RCA4P 22125V 33K o 18K 1000p AOUTL- XTI <__JR_SYSCLK
— 1 R612 10K 100K ng ng ey R705 100 U703A 74HC04 -
R604"Y 33K < > R611 GNDA D603 cr07 74HCO04
C605 1 1 6 ce12 R614 155355 c708 15p +13V
R603 U5018 N1 3 U03A. L1 1 c728
1 €604 ] NJM4580V 10K . U50; v RE 22025V
R 22125V R606 NJM4580V 330 R703  GNDA NO MOUNT FROM REC CONV
) R608 22125V R616 D604 1
33K b2 22125V 5VA 47K 47K 155355 <JR_DRESET
R605 ? R609 -13v 1K Ny
L ch NJM4580V 1 100K C709 GNDA
e, 100K GNDA 1000p vee
6.8K "] ceo7 1 ceog 729
R610,~C606 == IR 22125V
DRIVE2 - 47125V N
GNDA 56K of 100110V o 0.1 GNDA D701 1SS355  5VA
ouT +13v
A
B TP GNDSD PHE
I33p GNDA D702 155355
R ch (O)s +13v
R528 A C522
R530 100 47K l 1 D703 4 n
1 c529 0.1 R520 15K 155355 BT <] AmuTE2
22125V GNDA
P503 49 GNDA N R519 R518 R517
US05A R542 27K 11K 27K R736 10K
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CS4223
CS4224

24-Bit 105 dB Audio Codec with Volume Control

Features

¢ 105 dB Dynamic Range A/D Converters

¢ 105 dB Dynamic Range D/A Converters

¢ 110 dB DAC Signal-to-Noise Ratio (EIAJ)

e Analog Volume Control (CS4224 only)

e Differential Inputs / Outputs

e On-chip Anti-aliasing and Output Smoothing
Filters

e De-emphasis for 32, 44.1 and 48 kHz

e Supports Master and Slave Modes

e Single +5 V power supply

@ On-Chip Crystal Oscillator

e 3 - 5V Digital Interface

Description

The CS4223/4 is a highly integrated, high performance,
24-bit, audio codec providing stereo analog-to-digital
and stereo digital-to-analog converters using delta-sig-
ma conversion techniques. The device operates from a
single +5 V power supply, and features low power con-
sumption. Selectable de-emphasis filter for 32, 44.1, and
48 kHz sample rates is also included.

The CS4224 includes an analog volume control capable
of 113.5 dB attenuation in 0.5 dB steps. The analog vol-
ume control architecture preserves dynamic range
during attenuation. Volume control changes are imple-
mented using a “soft” ramping or zero crossing
technique.

Applications include digital effects processors, DAT, and
multitrack recorders.

ORDERING INFORMATION

CS4223-KS -10to+70°C  28-pin SSOP
CS4223-BS -40to +85°C  28-pin SSOP
CS4224-KS -10to+70°C  28-pin SSOP
CS4224-BS -40to +85°C  28-pin SSOP
CDB4223/4 Evaluation Board
(DIF1) (DIFO)  (DEMO) (DEM1)
SCL/ICCLK SDA/CDIN ADO/CS 12C/SPI Vi MCLK VD VA
| ] v Y
RST ¢ ‘ Control Port Voltage
Reference
2 Left Volume * 99 AOUTL+
° g _g_ ™ bac Control | & (f%’ ::I AOUTL-
LRCK {—» § LS B
Q S0 - =]
S —* =20 | , Riht Volume * —» 29 AOUTR
SCLK §—! § e % DAC > Control § g ::I AOUTR-+
SDIN —> % Left AINL
[ -
% 3 [ abc AINL+
= i
SDOUTge—| & =
5 Right AINR-
“ & 1 apc AINR+
XTI XTO DGND AGND
()=CS4223 * = Cs4224

Preliminary Product Information
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1. CHARACTERISTICSAND SPECIFICATIONS

ANALOG CHARACTERISTICS (T, = 25° C; VA, VD = +5 V; Full Scale Input Sine wave, 997 Hz;

Fs = 48 kHz; Measurement Bandwidth is 20 Hz to 20 kHz; Local components as shown in Figures 4 and 5; SPI"
mode, Format 0, unless otherwise specified.)

CS4223/4 - KS CS4223/4 - BS
Parameter Symbol | Min ‘ Typ ‘ Max Min ‘ Typ ‘ Max Unit
Analog Input Characteristics
ADC Resolution - - 24 - - 24 Bits
Total Harmonic Distortion THD - 0.0014 - - 0.0014 - %
Dynamic Range A-weighted 100 105 - 95 105 - dB
unweighted 97 102 - 92 102 - dB
Total Harmonic Distortion + Noise (Note 1)| THD+N - -97 -92 - -97 -87 dB
Interchannel Isolation (1 kH2) - 90 - - 90 - dB
Interchannel Gain Mismatch - - 0.1 - - 0.1 dB
Offset Error with High Pass Filter - - 0 - - 0 LSB
Full Scale Input Voltage (Differential) 1.9 2.0 2.1 1.9 2.0 2.1 Vrms
Gain Drift - 100 - - 100 - ppm/°C
Input Resistance 10 - - 10 - - kQ
Input Capacitance - - 15 - - 15 pF
Common Mode Input Voltage - 2.3 - - 2.3 - \%
A/D Decimation Filter Characteristics
Passband (Note 2) 0 - 21.8 0 - 21.8 kHz
Passband Ripple - - +0.01 - - +0.01 dB
Stopband (Note 2) 30 - 6114 30 - 6114 | kHz
Stopband Attenuation (Note 3) 80 - - 80 - - dB
Group Delay (Fs = Output Sample Rate) tyd - 15/Fs - - 15/Fs - s
(Note 4)
Group Delay Variation vs. Frequency Atgq - - 0 - - 0 us
High Pass Filter Characteristics
Frequency Response -3dB (Note 2) - 3.7 - - 3.7 - Hz
-0.1dB - 20 - - 20 - Hz
Phase Deviation @ 20 Hz (Note 2) - 10 - - 10 - Degree
Passband Ripple - - 0 - - 0 dB

Notes: 1. Referenced to typical full-scale differential input voltage (2 Vrms).

Filter characteristics scale with output sample rate. For output sample rates, Fs, other than 48 kHz, the
0.01 dB passband edge is 0.4535x Fs and the stopband edge is 0.625x Fs.

3. The analog modulator samples the input at 6.144 MHz for an Fs equal to 48 kHz. There is no rejection
of input signals which are multiples of the sampling frequency (n x 6.144 MHz +21.8 kHz where
n=0,123.)).

4. Group delay for Fs = 48 kHz, tyq = 15/48 kHz = 312 ps.
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ANALOG CHARACTERISTICS (CONTINUED)

CS4223/4 - KS CS4223/4 - BS
Parameter Symbol | Min ‘ Typ ‘ Max Min ‘ Typ ‘ Max | Unit
Analog Output Characteristics - Minimum Attenuation, 10 kQ, 100 pF load; unless otherwise specified.
DAC Resolution - - 24 - - 24 Bits
Signal-to-Noise, Idle-Channel Noise 102 110 - 97 110 - dB
(CS4224 only) DAC muted, A-weighted
Dynamic Range DAC not muted, A-weighted 100 105 - 95 105 - dB
DAC not muted, unweighted 97 102 - 92 102 - dB
Total Harmonic Distortion THD - 0.0014 - - 0.0014 - %
Total Harmonic Distortion + Noise THD+N - -97 -92 - -97 -87 dB
Interchannel Isolation (1 kHz2) - 90 - - 90 - dB
Interchannel Gain Mismatch - - 0.1 - - 0.1 dB
Attenuation Step Size All Outputs 0.35 0.5 0.65 | 0.35 0.5 0.65 dB
Programmable Output Attenuation Span 110 | 1135 - 110 | 1135 - dB
Differential Offset Voltage - +10 - - 110 - mV
Common Mode Output Voltage - 2.4 - - 2.4 - \%
Full Scale Output Voltage 1.8 1.9 2.0 1.8 1.9 2.0 | Vrms
Gain Drift - 100 - - 100 - ppm/°
C
Out-of-Band Energy Fs/2to 2 Fs - -60 - - -60 - dBFs
Analog Output Load Resistance 10 - - 10 - - kQ
Capacitance - - 100 - - 100 pF
Combined Digital and Analog Filter Characteristics
Frequency Responsel0 Hz to 20 kHz - 0.1 - - 0.1 - dB
Deviation from Linear Phase - +0.5 - - 0.5 - Degree
Passband: to 0.01 dB corner (Notes 5 and 6) 0 - 21.8 0 - 21.8 kHz
Passband Ripple (Note 6) - - +0.01 - - +0.01 | dB
Stopband (Notes 5 and 6) 26.2 - - 26.2 - - kHz
Stopband Attenuation (Note 7) 70 - - 70 - - dB
Group Delay (Fs = Input Word Rate) tyd - 16/Fs - - 16/Fs - s
Power Supply
Power Supply Current VA - 46 60 - 46 60 mA
VD - 9 20 - 9 20 mA
VL - 3 5 - 3 5 mA
Total Power Down - 0.4 - - 0.4 - mA
Power Supply Rejection Ratio 1 kHz - 65 - - 65 - dB

Notes: 5. The passband and stopband edges scale with frequency. For input word rates, Fs, other than 48 kHz,
the 0.01 dB passband edge is 0.4535x Fs and the stopband edge is 0.5465x Fs.

6. Digital filter characteristics.
7. Measurement bandwidth is 10 Hz to 3 Fs.
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DIGITAL CHARACTERISTICS (14 =25°C; VA, VD = 4.75V - 5.25V)

Parameter Symbol Min Max Unit
High-level Input Voltage VL =5V ViH 2.8 VL +0.3 \%
VL =3V ViH 2.0 VL +0.3 \Y
Low-level Input Voltage Vi -0.3 0.8 \Y
High-level Output Voltage at |5 =-2.0 mA VoH VL-1.0 - \Y
Low-level Output Voltage at |5 = 2.0 mA VoL - 0.5 \Y
Input Leakage Current Digital Inputs - 10 A
Output Leakage Current High Impedance Digital Outputs - 10 MA

ABSOLUTE MAXIMUM RATINGS (AGND, DGND =0V, all voltages with respect to 0 V.)

Parameter Symbol Min Max Unit
Power Supplies Digital VD -0.3 6.0 \%
Analog VA -0.3 6.0 \%

Input Current (Note 8) - +10 mA
Analog Input Voltage (Note 9) -0.7 VA + 0.7 \%
Digital Input Voltage (Note 9) -0.7 VD + 0.7 \%
Ambient Temperature Power Applied -55 +125 °C
Storage Temperature -65 +150 °C

RECOMMENDED OPERATING CONDITIONS
(AGND, DGND =0V, all voltages with respect to 0 V.)

Parameter Symbol Min Typ Max Unit
Power Supplies Digital VD 4.75 5.0 5.25 \%
Analog VA 4.75 5.0 5.25 \Y
Digital VL 2.7 5.0 5.25 Y
| VA-VD | - - 0.4 \Y
Ambient Operating Temperature Commercial (KS) Tac -10 25 70 °C
Industrial (BS) Tal -40 25 85 °C

Notes: 8. Any pin except supplies. Transient currents of up to 100 mA on the analog input pins will not cause SCR
latch-up.

9. The maximum over or under voltage is limited by the input current.

WARNING: Operation at or beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.
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SWITCHING CHARACTERISTICS (T5=25°C; VA, VD = 4.75 V - 5.25 V; outputs loaded with
30 pF)

Parameter Symbol Min Typ Max Unit
Audio ADC’s and DAC’s Sample Rate Fs 4 - 50 kHz
XTI Frequency XTI = 256, 384, or 512 Fs 1.024 - 26 MHz
XTI Pulse Width High XTI =512 Fs 13 - - ns
XTI =384 Fs 21 - - ns
XTI =256 Fs 31 - - ns
XTI Pulse Width Low XTI =512 Fs 13 - - ns
XTI =384 Fs 21 - - ns
XTIl =256 Fs 31 - - ns
XTI Jitter Tolerance - 500 - psRMS
RST Low Time (Note 10) 10 - - ms
SCLK falling edge to SDOUT output valid DSCK =0 tapd - - BTi'ﬁ:—s+20 ns
LRCK edge to MSB valid tirpd - - 45 ns
SDIN setup time before SCLK rising edge DSCK =0 tys 25 - - ns
SDIN hold time after SCLK rising edge DSCK =0 tih 25 - - ns
: 1
SCLK Period tsclaw RTES - - ns
SCLK High Time tsekh 40 - - ns
SCLK Low Time tsekl 40 - - ns
SCLK rising to LRCK edge DSCK=0|  tyckd 35 - - ns
LRCK edge to SCLK rising DSCK =0 tircks 40 - - ns

Notes: 10. After powering up the CS4223/4, PDN should be held low for 10 ms to allow the power supply to settle.

LRCK ‘

SCLK* J( \ J( l J
|

3 ‘ t sckw )
— —
SDIN ‘ ‘ ‘ ‘ ‘
‘ Yirpd | tgs tah | tpd
SDOUT ‘
|
| ‘ ‘

*SCLK shown for DSCK = 0, SCLK inverted for DSCK = 1.

Figurel. Serial Audio Port Data /O Timing
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SWITCHING CHARACTERISTICS - CONTROL PORT - SPI MODE (CS4224)
(TA=25°C; VA, VD =4.75V -5.25V; Inputs: Logic 0 = DGND, Logic 1 = VD; C; =30 pF)

Parameter ‘ Symbol ‘ Min ‘ Max ‘ Unit
SPI Mode (SPI/12C = 0)
CCLK Clock Frequency fsck - 6 MHz
RST rising edge to cs falling (Note 11) tsrs 41 - VES
CCLK edge to CS falling (Note 12) tspi 500 - ns
CS High Time between transmissions tesh 1.0 - &
CS falling to CCLK edge tess 20 - ns
CCLK Low Time tsel 66 - ns
CCLK High Time tsen 66 - ns
CDIN to CCLK rising setup time tasu 40 - ns
CCLK rising to DATA hold time (Note 13) tah 15 - ns
Rise time of CCLK and CDIN (Note 14) to - 100 ns
Fall time of CCLK and CDIN (Note 14) teo - 100 ns

Notes: 11. Not tested but guaranteed by design.
12. tgp; only needed before first falling edge of CS after RST rising edge. tgp; = O at all other times.
13. Data must be held for sufficient time to bridge the transition time of CCLK.
14. For Fgek <1 MHz.

RST t
srs
= KE$
i tsch tesh
)
§
CDIN
§
< >
tdsu tgn

Figure2. SPI Control Port Timing
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SWITCHING CHARACTERISTICS - CONTROL PORT - 1°C MODE (CS4224)
(TA=25°C; VA, VD =4.75V -5.25V; Inputs: Logic 0 = DGND, Logic 1 = VD; C; =30 pF)

Parameter ‘ Symbol ‘ Min ‘ Max ‘ Unit
RC® Mode (SPI/I2C = 1)
SCL Clock Frequency fsel - 100 kHz
RST rising edge to Start (Note 15) tirs 50 - us
Bus Free Time between transmissions thuf 4.7 - &
Start Condition Hold Time (prior to first clock pulse) thast 4.0 - us
Clock Low Time tiow 4.7 - &
Clock High Time thigh 4.0 - &
Setup time for repeated Start Condition tsust 4.7 - &
SDA hold time for SCL falling (Note 16) thad 0 - us
SDA setup time to SCL rising tsud 250 - ns
Rise time of SCL tre - 25 ns
Fall time of SCL tc - 25 ns
Rise time of SDA trg - 1 &
Fall time of SDA tq - 300 ns
Setup time for Stop Condition tsusp 4.7 - &

Notes: 15. Not tested but guaranteed by design.
16. Data must be held for sufficient time to bridge the 300 ns transition time of SCL.

RST
Yirs
Repeated
Stop Start Start Stop
i —— | I
SDA ‘ ‘ ¥ J
_—_—
touf | I Uhast high thdst Ut tsusp
= ‘ f
scL L | ‘ LJ
L
— > | )
Yow  ‘hdd fsud  fsust fre

Figure 3. 12C Control Port Timing
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2. TYPICAL CONNECTION DIAGRAM — CS4223

Ferrite Bead

—————— S+ |1pF

v v

0.1 uF

2Q

v v

+2.7 -5V
0.1 uF +|1pF

<

21
1500 VA VD 13
, 220 AINL+ VL ’e
.2nF
AOUTL+ .
—»
150Q 19 AOUTL- 26 Analog Filter
AINL- 24
AOUTR+ .
1500 . AOUTR- 23 Analog Filter—»
AINR+
2.2nF DEM1 « 12 Digital Audio
150Q 16 DEMO |« Source
HMLA'NR- CS4223 W T
XTI 3 . External
Clock Input
‘ > g40 pF B
2 P
10 ) biF1 XTO %E’O pF Eliminate the crystal ‘
. 11 ‘ {9 and capacitors when
Mode Selection e DIFO using an external ‘
RST ‘ clock input
i ]
R
1 Inc SCLK ,W
14 4 Rs
Re =5000 15 NC LRCK <—/\AA/R7 Audio
s NC SDIN 49_/\/W57 DSP
28 8 Rs
* Required for NC SDOUT
Master Mode only AGND DGND .
22 7 47 kQ
Figure 4. CS$4223 Recommended Connection Diagram
(Also see Recommended Layout Diagram)
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CS4223 CS4224

3. TYPICAL CONNECTION DIAGRAM — CS4224

Ferrite Bead

ffffff 2Q
+5V ! |
»—/\/\ [\ —e +2.7 - 5V
Supply Lo +|1pF 0.1 uF 0.1 uF +|1pF 0.1pF +|1pF
21
1500 2 VA VD oy |13
AINL+ 25
2.2 nF ':%li;_lf 26 Analog Filter—»
150Q —— .
BECE AINL- AOUTR+—22 .
AOUTR- 23 Analog Filter—»
150Q 17
AINR+
2.2 nF
1500 T 16 CS4224 R
AINR- 3 External
XTI — -
‘ I 440 oF Clock Input
2 -
10, scL/ceLK XTO 40 pF [ Eliminate the crystal W
11,/ SpA/CDIN ‘ {9 and capacitors when
. 12 using an external ‘
Microcontroller 7 ADO/CS ‘ clock input
15 "IRST S
12C/SPI 5 Rs
L SCLK (> AN\ =5
NC 4 Rg
14 LRCK < VVY Audio
Rs =500 Q 5 |NC soin w9\ Re|  DsP
* Required for 08 NC spouT -8 Rs
Master Mode only NC M
AGND DGND 47 kQ
< Z <

Figure5. CS4224 Recommended Connection Diagram
(Also see Recommended Layout Diagram)
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4. REGISTER QUICK REFERENCE - C$4224

Addr Function 7 6 5 4 3 2 1 0
Oh |Reserved Reserved|Reserved |Reserved | Reserved |Reserved |Reserved|Reserved|Reserved
default 0 0 0 0 0 0 0 0
1h |ADC Control PDN HPDR HPDL ADMR ADML CAL CALP CLKE
default 0 0 0 0 0 0 0 0
2h |DAC Control Reserved| MUTC MUTR MUTL SOFT |[Reserved| RMP1 RMPO
default 0 0 0 0 0 0 0 0
3h-4h | Output Attenuator ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATT1 ATTO
Level
default 0 0 0 0 0 0 0 0
5h |DSP Port Mode Reserved| DEM1 DEMO DSCK DOF1 DOFO DIF1 DIFO
default 0 0 0 0 0 0 0 0
6h |Converter Status ACCR ACCL LVR2 LVR1 LVRO LVL2 LVL1 LVLO
Report
default 0 0 0 0 0 0 0 0
7h [Master Clock Con- |Reserved|Reserved|Reserved| Reserved |Reserved|Reserved| MCK1 MCKO
trol
default 0 0 0 0 0 0 0 0
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5. REGISTER DESCRIPTIONS - C$4224

Note: All registers are read/write in 12°C mode and write-only in SPI mode, unless otherwise noted.

51  ADC Control (address 01h)

7 6 5 4 3 2 1 0
PDN HPDR HPDL ADMR ADML CAL CALP CLKE
0 0 0 0 0 0 0 0

5.1.1 POWER DOWN ADC (PDN)

Default =0
0 - Disabled
1 - Enabled
Function:
The ADC will enter a low-power state when this function is enabled.

5.1.2 LEFT AND RIGHT CHANNEL HIGH PASS FILTER DEFEAT (HPDR-HPDL)

Default =0

0 - Disabled

1 - Enabled
Function:

The internal high-pass filter is defeated when this function is enabled. Control of the internal high-
pass filter is independent for the left and right channel.

5.1.3 LEFT AND RIGHT CHANNEL ADC MUTING (ADMR-ADML)

Default =0
0 - Disabled
1 - Enabled
Function:
The output for the selected ADC channel will be muted when this function is enabled.

5.1.4 CALIBRATION CONTROL (CAL)

Default =0
0 - Disabled
1 - Enabled

Function:

The device will automatically perform an offset calibration when brought out of reset, which last ap-
proximately 50 ms. When this function is enabled, a rising edge on the reset line will initiate an offset
calibration.

5.1.5 CALIBRATION STATUS (CALP) (READ ONLY)

Default =0
0 - Calibration done
1 - Calibration in progress

DS290PP3 13
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51.6 CLOCKING ERROR (CLKE) (READ ONLY)

Default =0
0 - No error
1- Error

52  DAC Control (address 02h)

7 6 5 4 3 2 1 0
Reserved MUTC MUTR MUTL SOFT Reserved RMP1 RMPO
0 0 0 0 0 0 0 0

5.2.1 MUTE ON CONSECUTIVE ZEROS (MUTC)

Default =0
0 - Disabled
1 - Enabled

Function:

The DAC output will mute following the reception of 512 consecutive audio samples of static 0 or -1
when this function is enabled. A single sample of non-static data will release the mute. Detection and
muting is done independently for each channel. The muting function is affected, similar to volume
control changes, by the SOFT bit in the DAC Control register.

5.2.2 MUTE CONTROL (MUTR-MUTL)

Default =0
0 - Disabled
1 - Enabled

Function:

The output for the selected DAC channel will be muted when this function is enabled. The muting
function is affected, similar to volume control changes, by the SOFT bit in the DAC Control register.

5.2.3 SOFT RAMP CONTROL (SOFT)

Default =0
0 - Soft Ramp level changes
1 - Zero Cross level changes

Function:

Soft Ramp level changes will be implemented by incrementally ramping, in 0.5 dB steps, from the cur-
rent level to the new level. The rate of change defaults to 0.5 dB per 8 left/right clock periods and is
adjustable through the RMP bits in the DAC Control register.

Zero Cross level changes will be implemented in a single step from the current level to the new level.
The level change takes effect on a zero crossing to minimize audible artifacts. If the signal does not
encounter a zero crossing, the level change will occur after a timeout period of 512 sample periods
(10.7 ms at 48 kHz sample rate). Zero crossing is independently monitored and implemented for each
channel. The ACCR and ACCL bits in the Converter Status Report register indicate when a level
change has occurred for the right and left channel.
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5.2.4 SOFT RAMP STEP RATE (RMP)

Default = 00

00 - 1 step per 8 LRCK'’s
01 - 1 step per 4 LRCK'’s
10 - 1 step per 16 LRCK’s
11 - 1 step per 32 LRCK’s

Function:
The rate of change for the Soft Ramp function is adjustable through the RMP bits.

5.3  Left Channel Output Attenuator Level (address 03h)

54  Right Channel Output Attenuator Level (address 04h)

7 6 5 4 3 2 1 0
ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATT1 ATTO
0 0 0 0 0 0 0 0

5.4.1 ATTENUATION LEVEL (ATT7-ATTO)

Default = 00h
Function:

The Output Attenuator Level registers allow for attenuation of the DAC outputs in 0.5 dB increments
from 0 to 113.5 dB. Level changes are implemented with an analog volume control until the residual
output noise is equal to the noise floor in the mute state. At this point, volume changes are performed
digitally. This technique is superior to purely digital volume control because the noise is attenuated
by the same amount as the signal, thus preserving dynamic range, see Figure 16. Volume changes
are performed as dictated by the SOFT bit in the DAC Control register. ATTO represents 0.5 dB of
attenuation and settings greater than 227 (decimal value) will mute the selected DAC output.

Binary Code Decimal Value Volume Setting
00000000 0 0dB
11100011 227 -113.5dB
11100100 228 Muted

Table 1. Example Volume Settings

DS290PP3
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55  DSP Port Mode (address 05h)

7 6 5 4 3 2 1 0
Reserved DEM1 DEMO DSCK DOF1 DOFO0 DIF1 DIFO
0 0 0 0 0 0 0 0

5.5.1 DE-EMPHASIS CONTROL (DEM)

Default = 00

00 - 44.1 kHz de-emphasis setting
01 - 48 kHz de-emphasis setting
10 - 32 kHz de-emphasis setting
11 - De-emphasis disabled

Function:

Selects the appropriate digital filter to maintain the standard 15 ps/50 ps digital de-emphasis filter re-
sponse at 32, 44.1 or 48 kHz sample rates, see Figure 15.

5.5.2 SERIAL INPUT/OUTPUT DATA SCLK POLARITY SELECT (DSCK)

Default =0
0 - Data valid on rising edge of SCLK
1 - Data valid on falling edge of SCLK

Function:

This function selects the polarity of the SCLK edge used to clock data in and out of the serial audio
port.

5.5.3 SERIAL DATA OUTPUT FORMAT (DOF)

Default = 00

00 - 12S compatible

01 - Left justified

10 - Right justified, 24-bit
11 - Right justified, 20-bit

Function:

The required relationship between the left/right clock, serial clock and output serial data is defined by
the Serial Data Output Format, and the options are detailed in Figures 8-11.

Note: If the format selected is Right-Justified, SCLK must be 64 Fs when operating in slave mode.

5.5.4 SERIAL DATA INPUT FORMAT (DIF)

Default = 00

00 - 1S compatible

01 - Left justified

10 - Right justified, 24-bit
11- Right justified, 20-bit

Function:

The required relationship between the left/right clock, serial clock and input serial data is defined by
the Serial Data Input Format, and the options are detailed in Figures 8-11.
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56  Converter Status Report (Read Only) (address 06h)

CS4223 CS4224

7 6 5 4 3 2 1 0
ACCR ACCL LVR2 LVR1 LVRO LVL2 LVL2 LVLO
0 0 0 0 0 0 0 0

5.6.1 LEFT AND RIGHT CHANNEL ACCEPTANCE BIT (ACCR-ACCL)

Default =0
0 - Requested setting valid
1 - New setting loaded

Function:

The ACCR and ACCL bits indicate when a change in the Output Attenuator Level has occurred for

the left and right channels, respectively. The value will be high when a new setting is loaded into the
Output Attenuator Level registers. The value will return low when the requested attenuation setting
has taken effect.

5.6.2 LEFT AND RIGHT CHANNEL ADC OUTPUT LEVEL (LVR AND LVL)

Default = 000

000 - Normal output levels
001 - -6 dB level

010 - -5dB level

011 - -4 dB level

100 - -3 dB level

101 - -2 dB level

110 - -1 dB level

111 - Clipping

Function:

The analog-to-digital converter is continually monitoring the peak digital signal output for both the left
and right channel, prior to the digital limiter. The maximum output value is stored in the LVL and LVR
bits. The LVL and LVR bits are ‘sticky’, so they are reset after each read is performed.

5.7  Master Clock Control (address 07h)

7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved Reserved Reserved MCK1 MCKO
0 0 0 0 0 0 0 0

5.7.1 MASTER CLOCK CONTROL (MCK)

Default = 00
00 - XTI = 256 Fs for Master Mode
01 - XTI = 384 Fs for Master Mode
10 - XTIl = 512 Fs for Master Mode

Function:

The MCK bits allow for control of the Master Clock, XTI, input frequency.

Note: These bits are not valid when operating in slave mode.

DS290PP3
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6. PIN DESCRIPTIONS — CS4223

CSs4223
NC[]|1e 28] NC
XTO [] 2 27| ] RST
XTI[]|3 26 [ | AOUTL-
LRCK [| 4 25| ] AOUTL+
SCLK [] 5 24 ] AOUTR+
vD[]|6 23| ] AOUTR-
DGND [ | 7 22 ] AGND
SDOUT [ | 8 21 (] vA
SDIN[]|9 20 [ ] AINL+
DIF1[] 10 19 || AINL-
DIFO [ | 11 18| ] DEM1
DEMO [ | 12 17 [ ] AINR+
VL [] 13 16 | | AINR-
NC [ | 14 15[ ] NC
NC 1,14,15, 28 No Connect - These pins are not connected internally and should be tied to DGND to mini-

mize noise coupling.

XTI, XTO 2,3 Crystal Connections (Input/Output) - Input and output connections for the crystal used to
clock the CS4223. Alternatively, a clock may be input into XTI. This is the clock source for the
delta-sigma modulator and digital filters. The frequency of this clock must be either 256x, 384x,

or 512x Fs in Slave Mode and 256x in Master Mode.

Fs (kHz)

XTI (MHz)

256x

384x

512x

32

8.1920

12.2880

16.3840

44.1

11.2896

16.9344

22.5792

48

12.2880

18.4320

24.5760

Table 2. Common Clock Frequencies

LRCK

Left/Right Clock (Input) - Determines which channel is currently being input/output of the
serial audio data pins SDIN/SDOUT. The frequency of the Left/Right clock must be equal to the
input sample rate. Although the outputs for each ADC channel are transmitted at different
times, Left/Right pairs represent simultaneously sampled analog inputs. The required relation-
ship between the left/right clock, serial clock and serial data is defined by the DIF1-0 pins. The
options are detailed in Figures 8 - 11.

SCLK

Serial Data Clock (/nput) - Clocks the individual bits of the serial data into the SDIN pin and
out of the SDOUT pin. The required relationship between the left/right clock, serial clock and
serial data is defined by the DIF1-0 pins. The options are detailed in Figures 8 - 11.

VD

Digital Power (Input) - Positive power supply for the digital section. Typically 5.0 VDC.

DGND

Digital Ground (/Input) - Digital ground for the digital section.

SDOUT

Serial Data Output (Output) - Two’s complement MSB-first serial data is output on this pin.
The required relationship between the left/right clock, serial clock and serial data is defined by
the DIF1-0 pins. The options are detailed in Figures 8 - 11.

18
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SDIN 9 Serial Data Input (/nput) - Two's complement MSB-first serial data is input on this pin. The
required relationship between the left/right clock, serial clock and serial data is defined by the
DIF1-0 pins. The options are detailed in Figures 8 - 11.

DIFO, DIF1 10,11 Digital Interface Format (/nput) - The required relationship between the left/right clock, serial
clock and serial data is defined by the Digital Interface Format. The options are detailed in Fig-
ures 8 - 11.
DIF1 | DIFO DESCRIPTION FORMAT | FIGURE
0 0 IS, up to 24-bit data 0 8
0 1 Left Justified, up to 24-bit data 1 9
1 0 |Right Justified, 24-bit Data 2 10
1 1 |[Right Justified, 20-bit Data 3 11

Table 3. Digital Interface Format - DIF1 and DIFO

DEMO, DEM1 12,18 De-Emphasis Select (Input) - Controls the activation of the standard 50/15 ps de-emphasis
filter. 32, 44.1, or 48 kHz sample rate selection defined in Table 4.

DEMO DEM1 | De-Emphasis
0 0 32 kHz
0 1 44.1 kHz
1 0 48 kHz
1 1 Disabled

Table 4. De-emphasis Control

VL 13 Digital Logic Power (Input) - Positive power supply for the digital interface section. Typically
3.0to 5.0 VDC.
AINR-, AINR+ 16,17 Differential Right Channel Analog Input (Input) - The full scale analog input level (differen-

tial) is specified in the Analog Characteristics specification table and may be AC coupled or DC
coupled into the device, see Figure 12 for optional line input buffer.

AINL-, AINL+ 19,20 Differential Left Channel Analog Input (Input) - The full scale analog input level (differential)
is specified in the Analog Characteristics specification table and may be AC coupled or DC
coupled into the device, see Figure 12 for optional line input buffer.

VA 21 Analog Power (Input) - Positive power supply for the analog section. Nominally +5 Volts.
AGND 22 Analog Ground (/nput) - Analog ground reference.

AOUTR-, 23,24 Differential Right Channel Analog Output (Output) - The full scale analog output level (dif-
AOUTR+ ferential) is specified in the Analog Characteristics specification table.

AOUTL-, 25, 26 Differential Left Channel Analog Output (Output) - The full scale analog output level (differ-
AOUTL+ ential) is specified in the Analog Characteristics specification table.

RST 27 Reset (Input) - When low, the device enters a low power mode and all internal registers are

reset, including the control port. When high, the control port becomes operational and normal
operation will occur.
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7. PIN DESCRIPTIONS — CS4224

Cs4224
NC[]1e 28| ] NC
XTO[] 2 27 || RST
XTI[]3 26| | AOUTL-
LRCK [ | 4 25| ] AOUTL+
SCLK [ |5 24 || AOUTR+
vD[]6 23| ] AOUTR-
DGND [ | 7 22| ] AGND
SDOUT [| 8 21[] VA
SDIN[]9 20 || AINL+
SCL/CCLK [ | 10 19 | ] AINL-
SDA/CDIN [ | 11 18] 12C/SPI
ADO/CS [ | 12 17 | ] AINR+
VL[] 13 16 | | AINR-
NC[] 14 15[ ] NC
NC 1,14,15, 28 No Connect - These pins are not connected internally and should be tied to DGND to mini-

mize noise coupling.

XTI, XTO 2,3 Crystal Connections (Input/Output) - Input and output connections for the crystal used to

clock the CS4224. Alternatively a clock may be input into XTI. This is the clock source for the
delta-sigma modulator and digital filters. The frequency of this clock must be either 256x, 384x,
or 512x Fs. The default XTI setting in Master Mode is 256x, but this may be changed to 384x

or 512x through the Control Port.

Fs (kHz)

XTI (MHZ)

256x

384x

512x

32

8.1920

12.2880

16.3840

44.1

11.2896

16.9344

22.5792

48

12.2880

18.4320

24.5760

Table 5. Common Clock Frequencies

LRCK

Left/Right Clock (Input) - Determines which channel is currently being input/output of the
serial audio data pins SDIN/SDOUT. The frequency of the Left/Right clock must be equal to the
input sample rate. Although the outputs for each ADC channel are transmitted at different
times, Left/Right pairs represent simultaneously sampled analog inputs. The required relation-
ship between the left/right clock, serial clock and serial data is defined by the DSP Port Mode
(05h) register. The options are detailed in Figures 8 - 11.

SCLK

Serial Data Clock (Input) - Clocks the individual bits of the serial data into the SDIN pin and
out of the SDOUT pin. The required relationship between the left/right clock, serial clock and
serial data is defined by the DSP Port Mode (05h) register. The options are detailed in Figures
8 -11.

VD

Digital Power (Input) - Positive power supply for the digital section. Typically 5.0 VDC.

DGND

Digital Ground (/Input) - Digital ground for the digital section.

20
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SDOUT 8 Serial Data Output (Output) - Two's complement MSB-first serial data is output on this pin.
The required relationship between the left/right clock, serial clock and serial data is defined by
the DSP Port Mode (05h) register. The options are detailed in Figures 8 - 11.

SDIN 9 Serial Data Input (/nput) - Two’s complement MSB-first serial data is input on this pin. The
required relationship between the left/right clock, serial clock and serial data is defined by the
DSP Port Mode (05h) register. The options are detailed in Figures 8 - 11.

SCL/CCLK 10 Serial Control Port Clock (Input) - Clocks the serial control bits into and out of the CS4224.
In 12C mode, SCL requires an external pull-up resistor according to the 12c specification.

SDA/CDIN 1 Serial Control Port Data (Input/Output)- SDA is a data /O line in 12C mode and requires an

external pull-up resistor according to the 12C specification. CDIN in the input data line for the
serial control port in SPI mode.

ADO/CS 12 Address Bit/Control Chip Select (Input) - In 12C mode, ADO is a chip address bit. In SPI
mode, CS is used to enable the control port interface on the CS4224. The CS4224 control port
interface is defined by the SPI/12C pin.

VL 13 Logic Power (Input) - Positive power supply for the digital interface section. Typically 3.0 to
5.0 VDC.
AINR-, AINR+ 16,17 Differential Right Channel Analog Input (Input) - The full scale analog input level (differen-

tial) is specified in the Analog Characteristics specification table and may be AC coupled or DC
coupled into the device, see Figure 12 for optional line input buffer.

12C/SPI 18 Control Port Format (Input) - When this pin is high, 12C mode is selected, when low, SPI is
selected.
AINL-, AINL+ 19,20 Differential Left Channel Analog Input (Input) - The full scale analog input level (differential)

is specified in the Analog Characteristics specification table and may be AC coupled or DC
coupled into the device, see Figure 12 for optional line input buffer.

VA 21 Analog Power (Input) - Positive power supply for the analog section. Typically 5.0 VDC.
AGND 22 Analog Ground (/nput) - Analog ground reference.

AOUTR-, 23,24 Differential Right Channel Analog Outputs (Output) - The full scale analog output level (dif-
AOUTR+ ferential) is specified in the Analog Characteristics specification table.

AOUTL-, AOUTL+ 25,26  Differential Left Channel Analog Outputs (Output) - The full scale analog output level (dif-
ferential) is specified in the Analog Characteristics specification table.

RST 27 Reset (/nput) - When low, the device enters a low power mode and all internal registers are
reset, including the control port. When high, the control port becomes operational and normal
operation will occur.
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8. APPLICATIONS

8.1 Overview

The C$4223 is a stand-alone device controlled
through dedicated pins. The C$4224 is controlled
with an external microcontroller using the serid
control port.

8.2 Grounding and Power Supply
Decoupling

As with any high resolution converter, the
CHA223/4 requires careful attention to power sup-
ply and grounding arrangements to optimize per-
formance. Figures 4 and 5 shows the
recommended power arrangement with VA, VD
and VL connected to clean supplies. Decoupling
capacitors should be located as close to the device
package aspossible. If desired, al supply pins may
be connected to the same supply, but a decoupling
capacitor should still be used on each supply pin.

8.3 High PassFilter

The operational amplifiers in the input circuitry
driving the CS4223/4 may generate asmall DC off-
set into the A/D converter. The C$4223/4 includes
ahigh passfilter after the decimator to remove any
DC offset which could resultinrecordingaDC lev-
el, possibly yielding "clicks® when switching be-
tween devices in amultichannel system.

8.4  Analog Outputs

The recommended off-chip analog filter is either a
2nd order Butterworth or a 3rd order Butterworth,
if greater out-of-band noisefiltering isdesired. The
CHA223/4 DAC interpolation filter has been pre-
compensated for an external 2nd order Butterworth
filter with a3 dB corner at Fs, or a 3rd order But-
terworth filter with a3 dB corner at 0.75 Fsto pro-
videaflat frequency response and linear phase over
the passband (see Figure 14 for Fs = 48 kHz). If the
recommended filter isnot used, small frequency re-
sponse magnitude and phase errors will occur. In
addition to providing out-of-band noise attenua-

tion, the output filters shown in Figure 14 provide
differential to single-ended conversion.

85 Master vs. Save Mode

The C4223/4 may be operated in either master
mode or slave mode. In master mode, SCLK and
LRCK are outputs which are internally derived
from MCLK. The device will operate in master
mode when a47 kQ pulldown resistor is present on
SDOUT at startup or after reset, see Figure 5.
LRCK and SCLK areinputsto the CS4223/4 when
operating in slave mode. See Figures 8-11 for the
available clocking modes.

8.6 Deemphasis

The C4223/4 includes digital de-emphasisfor 32,
44.1, or 48 kHz sample rates. The frequency re-
sponse of the de-emphasis curve, as shown in Fig-
ure 15, will scale proportionally with changes in
samples rate, Fs. The de-emphasis feature is in-
cluded to accommodate older audio recordings that
utilize pre-emphasis as a means of noise reduction.

De-emphasis control is achieved with the DEM 1/0
pins on the CS4223 or through the DEM 1-0 bitsin
the DSP Port Mode Byte (#5) on the C$4224.

8.7 Power-up / Reset / Power Down
Calibration

Upon power up, the user should hold RST = 0 for
approximately 10 ms. In this state, the control port
isreset to itsdefault settings and the part remainsin
the power down mode. At the end of RST, the de-
vice performs an offset calibration which lasts ap-
proximately 50 ms after which the device enters
normal operation. Inthe CS4224, acalibration may
also be initiated via the CAL bit in the ADC Con-
trol Byte (#1). The CALP bit in the ADC Control
Byte is aread only bit indicating the status of the
calibration.

Reset/Power Down is achieved by lowering the
RST pin causing the part to enter power down.

22

DS290PP3



rJ vy 2272’z
Fo CS4223 CS4224

Once RST goes high, the control port isfunctional The CS4224 has a MAP auto increment capability,
and the desired settings should be |oaded. enabled by the INCR bit in the MAP register. If
INCR is a zero, then the MAP will stay constant for

the master clock source stops for approximately successive writes. If INCR is set to a 1, then MAP

10 us or if the LRCK is not synchronous to thewill auto increment after each byte is written, al-
master clock. The control port will retain its currendOWing block writes of successive registers. Regis-
settings ter reading from the CS4224 is not supported in the

) SPI mode.
The CS4223/4 will mute the analog outputs and en-

ter the power down mode if the supply drops belovg.82  12C Mode
approximately 4 volts.

The C$4223/4 will also enter power down mode if

In 1°C mode, SDA is a bidirectional data line. Data
8.8 Control Port Interface (CS4224 only) is clocked into and out of the part by the clock,

The control port is used to load all the internal set_Sle’ with the cloc.k tcﬂata relfationship as shown
tings. The operation of the control port may pah Figure 7. There is no G8n. Pin ADO forms the

completely asynchronous with the audio sampIQalrtial chip anress and should .be tied to V_D or
rate. However, to avoid potential interference prob'-:)GND as desired. The upper 6 bits of the 7 bit ad-

lems, the control port pins should remain static ifiress f_ield must be 001000. In order to _communi-
no operation is required cate with the CS4224, the LSB of the chip address

field (first byte sent to the CS4224) should match

The control port has 2 modes: SRihd F_CD’ WIth  the setting of the ADO pin. The eighth bit of the ad-
the CS4224 operating as a slave device. The COfragg byte is the RABGt (high for a read, low for a

trol port interface format is selected by the/8  \yyite). If the operation is a write, the next byte is

pin. the Memory Address Pointer which selects the reg-
881 SPI Mode ister to be read or Writt_en. If thf_a operation is a read,
_ _ ) the contents of the register pointed to by the Mem-
In SPI _mode, C$s the CS‘_1224 chip selept S'gr_‘al’ory Address Pointer will be output. Setting the auto
CCLK is the control port bit clock, CDIN is the in- increment bit in MAP, allows successive reads or

put data line from the microcontroller and the ChiR/vrites of consecutive registers. Each byte is sepa-
address is 0010000. All signals are inputs and da@ted by an acknowledge bit.

is clocked in on the rising edge of CCLK.

Figure 6 shows the operation of the control port in
SPI mode. To write to a register, bring ©%. The
first 7 bits on CDIN form the chip address, and
must be 0010000. The eighth bit is a read/write in- | confirm Optimum

dicator (R/W, which must be low to write. Regis- Schematic & Layout

ter reading from the CS4224 is not supported in theflj | Before Building Your Board.
SPI mode. The next 8 bits form the Memory Ad- For Our Free Review Service
dress Pointer (MAP), which is set to the address Off| Call Applications Engineering.
the register that is to be updated. The next 8 bits are
the data which will be placed into a register desig-
nated by the MAP.

Schematic & Layout Review Service

Call: (512)445-7222
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|
8.9  Memory Address Pointer (MAP)

7 6 5 4 3 2 1 0
INCR Reserved Reserved Reserved Reserved MAP2 MAP1 MAPOQ
0 0 0 0 0 0 0 0

8.9.1 AUTO-INCREMENT CONTROL (INCR)

Default =0
0 - Disabled
1 - Enabled

8.9.2 REGISTER POINTER (MAP)
Default = 000

CHIP
_ ADDRESS MAP DATA
PR — P} P}

CDIN . 0010000 RIW C | MsB C [LsB

byte1----- “5---byte n
MAP = Memory Address Pointer

Figure 6. Control Port Timing, SPI mode

\ 55 X ADDR P 55 ( EN \ /
SDA 00(1)(0)00 ADO >< RW ACK K DAE@) 1-8 ACK DAE@) 1-8 ACK
scL H\_ﬁ’ \ NSNS TN T
lJ \J

Start Stop

Figure 7. Control Port Timing, |°C mode
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LRCK Left Channel

)T
SJ Right Channel

L

xmAﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁﬂﬂﬂlﬂWﬂUﬂUﬂLJUUUUUU*UUUUMﬂﬂﬂﬂﬂﬁﬁﬂm

)
T C

D))
T (

SDATA 12 a4l [eslalsa[s2[alsq ST a2 el (vgd v s ;
Master Slave
12S, up to 24-bit data 12S, up to 24-bit data
XTI=256, 384,512 Fs (CS4223-256Fsonly) XTI = 256, 384, 512 Fs
LRCK =4 to 50 kHz LRCK =4 to 50 kHz
SCLK =64 Fs SCLK = 48,64, 128 Fs
Figure8. Serial Audio Format O (I 2S)
(] ¢ (] ()
LRCK Left Channel ‘ ¢ Right Channel

xmAﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁﬂﬂﬂlﬂWﬂUﬂUﬂLJUUUUUU*UUUUMﬂﬂﬂﬂﬂﬁﬁﬂm

() ()
SDATA ‘MSB‘—l \-2 \.3 ‘.4 ‘

[+5]+4]+3]+2]+1]15§

D))
T (

+5]+a]+3]+2]+1]is8)

) )
(S

T a2l
T

) ) )l
[G¢ (

Master

Slave

Left-justified, up to 24-bit data

LRCK =4 to 50 kHz
SCLK =64 Fs

Left-justified, up to 24-bit data

XT1=256,384,512 Fs (CS4223-256Fsonly) XTI =256, 384, 512 Fs

LRCK =4 to 50 kHz
SCLK =48, 64, 128 Fs

Figure9. Serial Audio Format 1

) )
¢ [
LRCK Left Channel

Right Channel
( (

’—?

scik 1L, m@mwm

soata o] | a2 leolsslia] . (T7]els]alal2]xlo] /| ale2loalpolsslie] | (T7]els]alal2]1]o]/ /|
Master Slave
Right-justified, 24-bit data Right-justified, 24-bit data
XT1=256,384, 512 Fs (CS4223-256Fsonly) XTI = 256, 384, 512 Fs
LRCK = 4 to 50 kHz LRCK = 4 to 50 kHz
SCLK =64 Fs SCLK =64 Fs
Figure 10. Serial Audio Format 2
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LRCK Left Channel ) Right Channel ‘

see [T W W_U_U_U_U_UW

spaTA [1] o\g Jliolas]17]16]15]1413]12]11]10] o[ 8] 7 [6] 5] 2] 3] 2] 1] 0] fﬂlg\18\17\16\15\14\13\12\11\10\ olsl[7]e]s][a]3]2]1]0) ‘
Master Slave

Right-justified, 20-bit data Right-justified, 20-bit data

XTI1=256, 384,512Fs (CS4223-256Fsonly) XTI =256, 384, 512 Fs

LRCK =4 to 50 kHz LRCK =4 to 50 kHz

SCLK =64 Fs SCLK =64 Fs

Figure1l. Serial Audio Format 3

AINL-
10k 10k
LEFT 20k Yy
ANALOG >} -
INPUT 10 \F * > AINL+
ok 0k AINR-
RIGHT 20k [0
ANALOG > [\ - |
INPUT 10 F + ‘ > AINR+
10k
VA

.t
[
8.25 k § 47 uF IIM uF

Figure 12. Optional Input Buffer

150 Q

InputH hs AINR+

10 pF 2.2nF

i CS4223/4

AINR-
4.7 uF |+ 0.1 puF

Figure 13. Single-ended | nput Application
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14 kQ

Wh

220 pF
4{ }—4'
141 324 k0
AOUT - M M ~_ |
1000 pF —— + -
<
14K 324 k0

AOUT+ WW . .
1000 pF;L 14 k0 _rzzopF
< <

2-pole Butterworth Filter

2200 ng 2200 pF —vr

2.8kQ 11.0kQ 2.8kQ

2200 ng 2200 ng

3-pole Butterworth Filter

14.0kQ
220 pF
-
2.8kQ 11.0kQ 2.8kQ
AOUT- M W -
| —eo——()
.

AOUT+

Figure 14. 2- and 3-Pole Butterworth Filters

A

Gain
dB
0 Analog | Digital
T1=50ps L
ignal
0dB & :
S |
[} |
S Noise l
T2=15ps £ ‘
A0dB |-l >N~ E rmm-m ‘
| I E |
| ! i
I ! > t T
F1 F2  Frequency O Attenuation (dB) 1135
Figure 15. De-emphasis Curve Figure 16. Hybrid Analog/Digital Attenuation
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9. ADC/DAC FILTER RESPONSE

dB

dB

dB

P “l
v

-0.01 \
-0.02

-40
-50
-60 \

\
\
\

-80

-90

00 'l |
-110 U
-120
-130

0.0 0.1 0.2 0.3 0.4 0.5 0.6

Normalized Frequency (Fs)

0.7 0.8 0.9 1.0

Figure17. ADC Filter Response

-20

-30

-40

i \
-80 \
7

-120

0.40 0.45 0.50 0.55 0.6

Normalized Frequency (Fs)

Figure19. ADC Transition Band

0.65 0.70

0.02

0.01

AL
/] |

0.00

0.0 0.1 0.2 0.3

Normalized Frequency (Fs)

Figure 21. DAC Passhand Ripple
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0.01

dB 0.00

[

-0.01

\J

V |

-0.02

0.

0

0.1 0.2 0.3
Normalized Frequency (Fs)

Figure 18. ADC Passbhand Ripple
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-80

-90
-100
-110
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Figure20. DAC Filter Response
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Figure22. DAC Transition Band
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10.PARAMETER DEFINITIONS

Dynamic Range

The ratio of the full scale rms value of the signal to the rms sum of all other spectral components over the
specified bandwidth. Dynamic range is a signal-to-noise measurement over the specified bandwidth
made with a -60 dBFS signal. 60 dB is then added to the resulting measurement to refer the measurement
to full scale. This technique ensures that the distortion components are below the noise level and do not
affect the measurement. This measurement technique has been accepted by the Audio Engineering So-
ciety, AES17-1991, and the Electronic Industries Association of Japan, EIAJ CP-307.

Total Harmonic Distortion + Noise

The ratio of the rms value of the signal to the rms sum of all other spectral components over the specified
bandwidth (typically 20 Hz to 20 kHz), including distortion components. Expressed in decibels. ADCs are
measured at -1 dBFS as suggested in AES17-1991 Annex A and DACs are measured at 0 dBFS.

Idle Channel Noise / Sighal-to-Noise-Ratio

The ratio of the rms analog output level with 1 kHz full scale digital input to the rms analog output level
with all zeros into the digital input. Measured A-weighted over a 10 Hz to 20 kHz bandwidth. Units in deci-
bels. This specification has been standardized by the Audio Engineering Society, AES17-1991, and re-
ferred to as Idle Channel Noise. This specification has also been standardized by the Electronic Industries
Association of Japan, EIAJ CP-307, and referred to as Signal-to-Noise-Ratio.

Total Harmonic Distortion (THD)

THD is the ratio of the test signal amplitude to the rms sum of all the in-band harmonics of the test signal.
Units in decibels.

Interchannel Isolation

A measure of crosstalk between channels. Measured for each channel at the converter’s output with no
signal to the input under test and a full-scale signal applied to the other channel. Units in decibels.

Frequency Response
A measure of the amplitude response variation from 20 Hz to 20 kHz relative to the amplitude response
at 1 kHz. Units in decibels.

Interchannel Gain Mismatch
For the ADCs, the difference in input voltage that generates the full scale code for each channel. For the
DACs, the difference in output voltages for each channel with a full scale digital input. Units are in deci-
bels.

Gain Error
The deviation from the nominal full scale output for a full scale input.

Gain Drift
The change in gain value with temperature. Units in ppm/°C.

Offset Error

For the ADCs, the deviation in LSB's of the output from mid-scale with the selected inputs tied to a com-
mon potential. For the DAC's, the differential output voltage with mid-scale input code. Units are in volts.
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11. PACKAGE DIMENSIONS
28L SSOP PACKAGE DRAWING

i ——1
L

=1

13000
\

- [=
O e
SEATING
\’\‘ SIDE VIEW PLANE
JIIRCUTT
123
TOP VIEW
INCHES MILLIMETERS NOTE
DIM MIN NOM MAX MIN NOM MAX
A -- -- 0.084 -- -- 2.13
Al 0.002 0.006 0.010 0.05 0.15 0.25
A2 0.064 0.069 0.074 1.62 1.75 1.88
b 0.009 -- 0.015 0.22 -- 0.38 2,3
D 0.390 0.4015 0.413 9.90 10.20 10.50 1
E 0.291 0.307 0.323 7.40 7.80 8.20
E1l 0.197 0.209 0.220 5.00 5.30 5.60 1
e 0.022 0.026 0.030 0.55 0.65 0.75
L 0.025 0.0354 0.041 0.63 0.90 1.03
O 0° 4° 8° 0° 4° 8°

JEDEC #: MO-150

Controlling Dimension is Millimeters

Notes: 1. “D” and “E1” are reference datums and do not included mold flash or protrusions, but do include mold
mismatch and are measured at the parting line, mold flash or protrusions shall not exceed 0.20 mm per
side.

2. Dimension “b” does not include dambar protrusion/intrusion. Allowable dambar protrusion shall be
0.13 mm total in excess of “b” dimension at maximum material condition. Dambar intrusion shall not
reduce dimension “b” by more than 0.07 mm at least material condition.

3. These dimensions apply to the flat section of the lead between 0.10 and 0.25 mm from lead tips.
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TASCAM

TEAC Professional Division

CD-RW402V3

SERVICE MANUAL
SUPPLEMENT

IETHhR

The circuit diagrams and PC board here are applicable for CD-RW402 S/No. 0270001 and higher.
Use this with the original CD-RW402 Service Manual, Effective: January, 2002.

Jfatay AN

CCICEHEINTLDEBREERKIE. U 77)0 No. 0270001 LIED CD-RW402(SEA TN
*9J, CD-RW402 #UIF)LH—ER~N 277/, Effective: January, 2002 EHE(CFERLTL

ICEEDRICMAI

9 3Y0046000A
0 3M0093902B
4 3Y0045900A
6 3E0175100A

1-18 3E9536400A
50042044
50039753

Changes (EEHNZA)

N PCBZEELF U,

DRIVE ASSY,CD-RW54E TEXT —

PANEL,TRAY(2) CD-RW402
DRIVE ASSY,CD-532E AV
40P-L330

PCB ASSY,MAIN RW402
IC,TC9271FS
[C,M11B16161A-45T

—

—

—

!

!

!

V00140000A
M02038100A
Y00274300A
E01059100A

3E9536400A
35002944G
50060813

2. To cope with above, the major difference of parts are as follows:
FERICLDFELERLRELLTDED T,

CD-W58DA-T00
PANEL,TRAY(2) RW402 ASS
DRIVE ASSY,CD-532 AV
40P DRV2 RW402

PCB ASSY,MAIN RW402
IC,TC9271F(ELP)SMT.TA G
IC,T2316162A-508

1. To adopt a new CD-RW DRIVE, related components have only been changed. Main PCB Assy has been
changed due to availability of DI Transmitter IC.

CD-RW DRIVEZZE I HEEBIC, BEBRZEEE LR U,

(CCCD supported)
CABLE ASSY

(No change)
U112/U311
U105/U305

Effective: August, 2005
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scHemaTic piagRam CD-RW402

MAIN PCB ATIO SECTION
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Solas PHAQ PHAO __ R111 1 33 PTAHAQ Y8 A8 |
2 PPDIAG- b vee
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GND l_{
(CONV1) SECTION o
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:!:ﬁfscﬁM scHemaTic piagcram CD-RW402 MAIN PCB REC CONV(CONV2) SECTION

©
~
o
o

R358
TO ATIO 1 2
RCRESET- RCRESET- R3117 233 . i
TO DIF,AUDIO R_DRESET SELl & R357 vee -0
R_DRESET R318 47K | Cpl| @ RDASP- ROASP- |
TOATIO ¢ pusRrsT o5 3RE| & vee ) FROM ATIO
- vee ES SFE| & < |4 47K R356 1K RCIORDY roioroy |
o3 KE| o Ra37 | QO 35 . s R_RESET- |
B
TODIF & pouT-oFF ATK | %5 E .
ca08 04 “ BBl | w 2 ™ R_TREN ——_JGNDPLL
RAMUTE . 4473 o . TREN]
TO AUDIO 1 ™ a3
H }_‘ / N\
P304 cao7 [T L cau R355 180 vee
o eddagngsdgssgoldyde oddl 1000 R L TH !
a1 7999999599995 LEEEEE E ﬂ
0 ROM A R R s T AT pats
R320 prpp i oliagkikd 2 470p vee
WRITER 1K N s :
FZTAT UCOM &
ONLY R_ASACK- R321 4 23 1 | packo — 82 R353
RCATACK- R322 1 33 Cl 354 R_MC 3K R350 | R351 MD1:H NORMAL
o DACK1 A e A RCDO
R_RXD RTXD 4 )ss R352 RCD1
RCA1 R323 1 22 511 R349 12k S 12K 12K RCDZ
< C 324 1 2; 61 E,mg? RCD3
CA R325 1 5 12K - - |
PH7 [ CA R326 1 22 o v R_FWE RCD4
CA o] A RCD5
CA 0| "> U304 R_MDZ RCD6
FROM ATIO CA 11 A8 [T RCD7
CA 2] A7 HDB4F7044 / HDE437042 R_WD3 ==l
AB :
CA 3] g C311 P I
< iH
ATO 14 1 a10 vss U | PR S IR R A
 DIR _R327 1 33 151 e Do |22 RCI 1T X301 747MHz 16MDRAM
ASEN R328 1 3 16 ot 59 [Fee R vee 1o00p 194 ne NC (38
_ ATEN R329 1 3 17| P12 D Fea RCD NON FLASH MCK:28.7MHz 6] NS o s R_ASCASL-
[ UnLock [o>—UNLock Inf 181 pC14 D3 (& RCD: RRDWR 174 We UCAs 34 R_ASCASH-
| R330 7T 197 PC1 m R c310 R348 R_RAS AS [
R331 47K 0| Fo0s voe [es 0.1 o 12K P cAl0
TO [ R LAT1 O e RCD5 e |31 CA
DR | ROCAT2 RLAT2 221 pg1 o 1 - ReAt A7 -0 X
IR - 6 o RCD7 x2: MD2=H,MD3=L RCA2 9 CA;
R_RAS 4| 1SS D7 [ X4: MD2=L,MD3=H RCAS A6 22 -
R CASL_| Razz 1 3 5| RAS g I i RCAL A =
R CASH- | R333 1 33 6 | SasH po 82— RCD9_ | vss [-20—
& 12 vss D1o | 88__RCDIO0
R_RDWR VSR D10 sz RCD11
R334 R436 1 ||
D302 47K | cas gy
LED(NO MOUNT) « P13 - Lo 20
p, PAD Lo 1P1g
v Lo P14 PAD
PAD
R341 Lo LTDE
NO MOUNT bolelo| o Lo Tp17
5BB| 8 we
el & T:;g
RCDIR
of o ol o TOATIO  gciow- vee Lo tpis
T8 23 3 g RCIOR- f PAD
R368
1
Q302
DTC124EUA(NO MOUNT) c 10K ca21 c320
3 0.1 01
a4 4 44 « [« -
o o 5 9l N = =2
o [ 318 3 28| S ool o] =
=i ol & ¥ ey | Z|
8l £l
o L LB L vee
oz ol B 3 sl dicln 77
8B 3 BokL| SEE
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TOAUDIO ¢ sy <} RXDEMP o o] o 2| Slefek 101 sisgzﬁ
\ Z RIS (2
\P\_R_mck SlEele (2
B RSCK R DR HellE
[ oasy > i # ddsd9dgngesgangggreerevrggeseday
I rsoc <3 AT 17T
M FEEEXFOSR I ONr O RBECD I DL N o<
TO.FROM | R SN R P R R R b R
y R.TXD < s 092z cannaan56000000008000252
DAIF | % g@goEEEEEEogFFFFFFFg>Fkk088
,,,,,,,,,,,,,,,,,,,, 2
| — 1 R361 vcsc *
| RRYXD > | NOMAL _PAD2 1 N SHORT | NO MOUNT 21: sToP DIGOUT 12' R387 1 47 - R_DIGOUT Voo
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L - a P e T SAl vee
| WRITER_PAD3 1 5 o OPEN | R438 4] SR VBT |99 c319
] | R_TREN- R374 33 [os
| WRITER: PAD2=OPEN,PAD3=SHORT | 47K 322 R_TRRQ-_R375 1 33 ] RS oA [ R_UBITO
| 7 veosa souT2 6 R_SOUT2 47725V
‘ ‘ | GNDA souTt 28 R SOUT!
21 Do GNDI F4—errs
01 10 Y Aoy [CoaR386 1 7 47 ADATA
}1 D2 ADOUT g z R_ADOUT
D3 RESET
vce vee  vee ] 03 DRy e ADTHRU
& p C358 323 141 ps FS256 |82 R_256FS
15 88 OBCK
R359 R360 < R362 T 16| Soon U306 Dacx OLRCK
P303 47K 47K S 47K [ 17 R385 Zv I ca30
= GNDSI INT1FS [-80—R385 1 a2 27 |
GNDS5 100p RCD! 18 | pg GNDA 82
ﬁ-’* 4 4 4 01 RCD 19 7 E— I }—2«
DIG_SEL R439 4 —>oic.seL TO0F 097 HG71GO63A VCCOA Caa REBa 1 a7 1
Ty ! RCD! 5108 INT6B4F! [LRCOUNT 0.1
& D9 LRIN (B2
BUS_SEL RA40 4 324 RCD10 o RN a1 w83 1 2100
) DRVRST2 ’ U3078 janee TO ATIO } EXTIFS 770 R862 1 2100 EXLIES
4 3 4 {—_>DuPON o1 BOK [ ] EXT64FS
) 5 AMUTE2 Eégf;’;f 7 CLKSEL
e ) O1Fs |28 R O1FS ope
PN E— ATz TOAUPIO TO ATIO 7 vecs! 22 R_OBIFS 1 pl‘
j cTs2 ROCSO- RCCSO- e 01 177
RCCS1- 8 CCST TEST B J _
8 RXDO U307D| - N__R_256FS — 1
) 9 R_ATINTRQ T%LQ R381 R_256FS |
9 TXD2 Jonte 100 SRCONDT SRCONOT |
N RCDO SRCOFDT SRCOFDT
PHO 7aHC04 — [ Repy Fn < EXTIFS |
ReD2 I 3 22,582%8- S« 2ryng EXTo4PS EXT64FS |
RCD3 PRl GH02008025232880%2 320 R380 FROM DIF
7T I Repa 012088030 EE5aa0z0000050802z00555882 1K ADTHRU AoTHRU |
| Roos 2332235222 222SGREPPEERPSGRRELRRES R_ADOUT ROAPOLIT |
FROM ATIO | Reoe EEREEEER 43l dddJddd dild A AL
RCINTRQ > RCD7 A |
I Rcps
Toato | Roong R_OB4FS Romrs
I Repi1 RO ROIFS |
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vee RCD13 OBCK I
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B | Roa . Aoy N A
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scHemaTic piagRam CD-RW402
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MAIN PCB D-IF SECTION

CD Rewritable Recorder

vce Left DATA Right DATA
335 ADTHRU < J—THROUGH OUT R39S 4 2 AUDIT DATA FORMAT LRCK
K3 o — JUUUL
0.1 R_256Fs <} SOUTH: for SPDIF BCK / //
U308A SOUT2: for DIA
SN oD [T T, 17T] [T
R435 4 R389 4 220 DATA / /
0 MSB 22 21... £ /ITSE MSB 22 27./.
74HC04 ——
R390 100 [ R412 1 \zp2 100 R_ADDATA |
sa <} R413 1 100 %
U308B | RaiA '\,—ﬁ) R_DADATA |
R388 | 100 RoBeK I
. ) | R392 1 2 R_LRCK | TOFROM AUDIO
11.2896MHz 22 1 | |
MINBSA-T 74HC04 R391 100 e |
U308C vee I'r_sout2 R 330 >R_SYSCLK
AUDIO MASTER CLK R192 FROM | R OBAFS R 1 330 AN
5 6 RCONV | "R O1FS = ! 355
100 | OLRCK R 1 330
0BCK 5
74HC04 R394 | R_SOUTI 1 330
330K L
TO PCONV  M256FS <___} _
COAXIN >
FROM D-I0 OPTINC=>
R193
1
DIG_SEL [__>——% 100 PULL UNLOCK REF
FROM PCONV _
P_DIGOUT 3V D-IN LRCK exTirs |
D-IN BCK EXT64FS |
V1088 cc D-IN_DATA (SRC OFF) SRCOFDT | TO RCONV
1302
vee IG5 R420 1 24 D-IN_DATA (SRC ON) —>sreonot |
c136 }_L 47u —-
+5VPLL
0.1 GND L0301 A
4 1 i cas7 i ca36
NB VO 04 4725V vee
c138 47u EREER A
0.1 NJM2370 C139 vee
47/25V. Sy ——
VREF U309 LC8905V A EDOx0ANzZzSW> R421
5 FREREH FROM
FROM PCONV. vcomp 1 4 3838553857 <_JR_UBITO RCONV
140 2 DIN1 ERROR 3 R399 47 [=haa) o EI_: Fa -
o 21 DIN2 DATA_OUT 22 Raog 2T 2
4] ED-0uT oK 21 RA0T 1w, 47 . [
25678 SR Fs128 20 —2on U310 vss (22— v&e
TO PCONV Veo l S VIN cK_ouT H2— BCKI RSTNT = Changed
vCco pQsyAD —2 BCKI1 SM5844 RSTN
come Sie 8- eND SRDT/DO [ 51 LRCl TST2N 22— package T canr
R200 SHORTPAD SHORTPAD 150 L9 oKk seL SWDT/DI 12 £ \cLK TSTIN 28— f————— —————— - 01
L9 xmoDE XLAT/CE ICKS! STATE 21—
N - c339 f26
- 001 1 AVOCK SCLK/CL 2 o] 'FM1  Sample Rate Converter lISN1 2 | REC D-OUT } Raz2
f{ o o fru el owzoN 24 ‘ e s | e FROM
U111 74HCUO4 R198 U110 s —11 1 |FM21 OW20N 23— aa | | Herock VDD . R DOUT.OFF  RCONV
2 21: PCP vce Jg Digital Audio I/F 0. | 3 #{ESDA g@f s <R -
™ c143 0.033 o mebal Recever _w z_ =533 ,,4%4? LRCK o (28 |
13 555« 22
Hveoo P2 B | cqu 885505puLsE i &l Para Cros 22—t
UTMA u111D }—L INH R2 =% 01 >>0020uwn0d0d T 1 T
. W cas b A EEREREE [ S oy -
c18 DEM MASTER 256FS 9999959999 9|
; Lol ooms] How waf? o lgeY SR
74HCUO4 I ’ 74HC4046 | 111 £y M2 e
4HCU04 1K , 12 | 1z ¢ |
g L104 022 i1 R N 1000p ‘ 1] 5 ooy 6 | T0
c145 R197 R195 1 { } 2 1 2 o1 P . | 141 Vss DO1 & T R423 1 2 47 ~>R_ADOUT  RCONV
‘12 { } 2 o1 . 10, 11 C340 1000p R402 1K } TC9271 |
N 4.7uH N 1000p 1K 10K DIGITAL AUDIO IIF |
L cur 1 = c142 vee : | (SPDIF) TRASMITTER
220p cuue A vcior 74HCU04 NO MOUNT | |
18p HVC3768B | |
R403 0
ut11c 7
+5VPLL 100 T
c148 U312A
R404 R411
A 2 5o © p R
74HCU04
R201 R202 UI11F 01 100 o oK
100 100 4
| R405 6l & vee <__JR_DRESET
< c3a1 FROM RCONV
100 TC < JR_RESET-
lezs 74HCU04 vee - T4VHCT4 i
R406 R409 1 220
10K 1 R410 1 180
vee
FROM RCONV CLKSEL [> 74HC02
vce
R407 R408 DIN 256FS €342
47K 47K
74HC02 01
| I o A
R_SCK
I RIATI
| R.TXD
0. FROM | RRXO R203 __
RCONV | DQSY <__]P_uBITO W‘
| uNLock <} 22 vgc |
‘ \
| RLAT2[>
i Changed o1 o o }
package 01 | R208 R209 |
T oo T | s |
| Uitz | 4 d | FROM PCONV
| 1] 28 |
BLOCK VDD + |
2 2 .
- LReK R204 1 5 100 | UBDA crA2 [2— <__JP_DOUTOFF |
P_OIFS[_> [ Rs ckat 28
U308D | BCK R205 100 LRCK LBIT |
FROM PCONV P_OBAFS 1 2 | 51 Bek FR32 24 | |
| P DATA for SPDIF 5 23 P_LAT2
P_SOUT1 : DATA1 cTG3 I a
vee [ MAEZUME +—Z{DATA2  CTG2 [2 P_SCK |
ﬁl I +—E DEM cr61 F2—t P_TXD |
74HC04 | 21 copy 152 24— | —
U308E 104 Fo 151 H9
3128 | a=v i jyd v ‘
VGe MCK | 5] 5 oo 6 I R210
—vee o o 1 {14 ] Uss po7 [1a— [ >P ADOUT  TO PCONV
a g 0D 74HC04 I |
K U308F | TCo271 | 47
N MAIN PCB (4/6) | |
a_o V7T .
vce
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scHemaTic piagcram CD-RW402 MAIN PCB (5/6) POWER & D-I/0 SECTION

1 | 2 | 4 5 6 | 7 |
vee
A
R211 U113
1 10 viN
U114D b 2 vee
100 31 GND
9 c
C151 N
L cis0 GP1FAS50TZ
A 74HCU04 0.1
UT14E 0.1 DRIVE 1
11
D0 155355 U114A DIGITAL
< 74HCU04 1 2 ouT
ues0 UT14F
NJM7809 13 74HCU04 J101
1 [N ouTla . U148 U115 c152 L105 _RJ-1081
R212 EMI 47BT 33125V T101 R213 FB ‘ 1
GND N 74HCU04 1A 3 4 ( 2 6 1 1A 1 C 2 -0 |
—] i | P950 100 ] §||§ 75 L ‘
ov 74HCUO04 |2 4 3 1 2
1 cos0 Ros0 L cos1 c952 u114C [ N2
0.1 0.4 GND c153 §-701-001 L106
0 /‘]\ 47/25V 5 5 01 FB
EH2 Cc154
,—J7 FROM PCONV o1
P_DIGOUT > 74HCU04 7J7
[ coaxin<
TO D-IF |
B | OPTIN _F——]
— R425 47K R427 47K
1 A2 L a2 0349” 0.1
FROM RCONV 1 2
R_DIGOUT[ > 11 1303 3018
U314D FB RJ-1060
R424 R426 Ust4E R429 C350
P102 1 AAr—2 8 9 1A 10, 11 1 A2 1 (2 1 o 3
12V(SW) 1¢C >
Sv-PLL 100 33K 22K 33125V
2 U & ‘l:BGND'PLL 74HCUO4 74HCUO4 b NG
o o —
) 3 5V(SW) 1 ~2 vee vee $ R 1304
_ j 1701 1o0ur | cass < Razs 375 FB
4 GND(SW) —T100p S 2.2K
) L cro1 c10 c103 PAD31 r W301
0.1 0.1 100116V - -
S 4 GHD(EW) SHORTPAD ————1o
C356 NO MOUNT
’ GND
EH-5
€3570.1
47125V 1 2 COAX 1/0
CASSIS2 CASSIS3  CASSIs4
74HCUO4 L305 J301A
U3148 U315 351 FB RJ-1060
c R431 EMI 47BT 33/25V T301 R432 o]
vce 1A 3 4 1r—a 1 |2 8 1 1 Ap—2 1 2(5) |
P201 " I\ o I |
47 75
TO 74HCU04 €352 4 % % 3 1 (2 L
PCB,KEY u314C 1|2 2
11 €353
5 6 0.1 §-701-001 1306
PH2 FB
0.1
74HCU04
Vi rJ7
P202 e vee
— TO s U316
PCB,CONT )
R433 e
1 2 3
PH2 A vouT
a7 GP1FA550RZ
= 5 DRIVE 2
D U314F
vee
A
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74HCU04 1 a2 1 [N
vee
47 3 éng
L cass GP1FA550TZ
. o1
vee T
vee
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:!:ﬁfSCﬁM scHemaTic piagcram CD-RW402 MAIN PCB (6/6) AUDIO SECTION

1 | 2 | 3 | 4 | 5 | 6 | 7 |

SV/ W71-74: 1608 SIZE SH ORT PAD
TO BALANCE AMP TO VR PCB TO PHONE
TO BALANCE AMP VA o
AAN e B [AACAAD AAA o o
P506 PH3  PH-4P P501 m P508 PH3 D501
H-t + 1
2 BFJ i csos RV st st 55355 R
| A
+13v osta {1 B q +13V f Al 10 i 7
15p R507 cs1 15 330 D502 74FIC04 74FIC04
13V 22125V ] C704
13V GNDA 1 o € g of 1 R515 155355 513 22125V
GNDA 22125V | €503 15p 3 A GNDA T 1000p = xpemp FROM REC CONV
A R503 GNDA b g 3 R512 10K 100K D503 GNDA <R
e 5 4 R511 o GNDA wss3ss | (4 o - Pt
505 1 1 2 G512 R514 c702 wrs ‘
33K 2 \[1 TU502A 11 1 2 701 Cs4223
JS01A €502 7l /NJM4550V 10K U5028 vl ¢ 0.1 C706 |
Lch c 1 C504 22/25V R506 | NJM4580V 330 15 | 14 |
€ R508 22025V ] Rs16 5VA D504 GNDA 16 :ﬁm '@E 13 { |
C501 22125V R502 U50TA VA 47K 4.7K 155355 1 - 1 01
DRIVE2 R501 33K NJM4580V 22/25V | R509 13V mETE SEJMRr DS.’;’S 11 T <__JR_DADATA |
N ) Il’ﬂp 100K a0 1 2 o ! L D601 P D1 [0 ——>R_ADDATA |
68K 7 7] cso7 7] cs09 +13V co11 R613 185355 21 AN SDIN = [ c705 0.1 | FROM
C601 R601 C614 R510 e 4775y C608 N 2 GNDA 221 VA SDOUT (= 11 <R BCK u703C |
100K 13V 22125V GNDA C506 ZAl £ 2 //:GNER DG(“/S & 1r - R704 100 D-IF
Rch 3sp C602 R602 56K of 100110V o 0.1 R607 cet 15 330 J J 4 AR, sore [ 1 13 RRok |
¢ 1 Ce03  15p 15p 1 22125V 602 5VA  C613 5 ASUTRY ek I - |
= 1 2 R615 155355 26 1 1
RCA4P 22125V 33K o 18K 1000p %’TL‘ x’%‘ 2 <_JRsvsclk |
— 1 R612 10K 100K ] i R705 100 U703A 74HCO4 |
Re0YY 33K ) ~ R611 o GNDA D603 NC NC cro7 74HC04
R603 C605 1 1 2le C612 R614 155355 I c708 I 15p 13V
Us018 N Lt U503A 111 cr28
1 6 C604 T i /NJMAsBDV 10K + U5038 )f S 22/25V P507
= 22125V R606 NJM4580V 330 4 R703  GNDA NO MOUNT FROM REC CONV 3V
D R608 22125V R616 D604 1 )
33K t 2205V ) 5VA 47K 47K 155355 <R DRESET GNDA
R605 /f R609 13V 1K Ny
Lch NJM4580V 100K 1 2 100K c709 GNDA
GNDA 1000p vee
68K ) i -] ceo7 1 ceo9 R720 /f c729
R6107NC606 = ] 22125V
DRIVE2 L 47125V I
ouT GNDA 56K o 1000V o 0.1 GNDA D701 1SS355  SVA 13V
+13v 4
A
B TP GNDSD PHE
D702 155355
Rch (G)e +13V
R528 A €522
R530 100 47K i 1 D703 1
1 1 cs29 04 R520 15K L{ DTATZ4EUA 15535 P <
22125V GNDA 1 cr23
P503 9 GNDA N R519 R518 R517 0.47/50V AMUTE2
US05A R542 27K 11K 27K 13v R736 10K
% 1 1 47K T 1 1 1 A vee D705 ' 15$355
C517 150p
< R529 100 NJM4580V R525 4 7 _cste icsws R723 vee
w 100 470 - -
5l P s Yt s 2200p 2200p
1 g 1Bl
< % 4 ONDA | c622 ’ N Q501 cs21 US04A Ng R523 R52: R621 D706 P 155355
P4 GNDA _22/25vV_-13v R526 d 47125V NJM4580V 1 1 1
o PH4 33K A <
— GNDA R531 27K 11K 27K
e 47K 1 icszo icsw icswe
25D2114K ce29 04 R524
R628 o GNDA I!SOp 15K Izzoop Izmop ~
R630 100 47K v Cr24 DTA124EUA
1 GNDA A3V 3 L
P505 R620 15K GNDA
1 oumL 1 +13v
) - N R610 R618 R617 0.47/50v v -13v
GNDA 1 R642 27K 1K 27K
% + 47K 1 1 2 41
z OUT2-R R629 100 U505B C617 150p o i
NJM4580V R627 R625 c616 co15
UZJ 4 OUTSL 100 470 ~ = A vee
1 1 2 1 V1t 2200p 2200p Q703 R726 27K
o GNDA | n 3 ar . DTA124EUA 1
= Q601 ce21 US048 R623 R62. R621 R727
C s OUTSR R626 R631 47/25V NJM4580V 1 1 1 2 1 3 1
o 33K 47K SHORTPAD
= ouT1-L 27k 7] 11K 2.7K 470 9
620 c619 c618 R729
GNDA_| 28D2114K R624 47K
enoA e I150p 15K Izzoop IZZODp D708
9 OUTIR 1 < Q4
) 13V [, GNDA =T o
P L, A R730 /% vee DTC124EUA
GNDA C525 R532 47K 2 1 158355 \fi\
| 1 2
R547 i 1 ) 2 f‘ ~<__JCOMSEL
33p Qs02 R731
47K N R543 2 13
“ ] R533 21 R728 D709 155355 D711 1SS355
R537 R535 10K Ve 56K 7 470 - 1 e ] <
470 526 6.8K - 47K 4.7K C725 R732 C726 Ll T BAMUTE
—] 1 1 3t 1 Cs24 o 2SD2114K 25D2114K 5.6K /77 D710 158355
A Al s N1 4 0.47/50v 0.47/50V DTA124EUA
22125V US06A I o R739 10K
GNDA 13V R538 Qs06 47125V NJM4580V N | 228v Qs05 7 aso4 GNDA 13V
33K R536 N R R545 v R733 18K D712 185355
33K S RS34  RSG6 1 . 13V 1 1
25D2114K -13v 100K 10K ) Ll
471 47K D713 158355
R640 o 2SD2114K 2SD2114K 5VA AMUTE
47K 4
R565 77K 7 Rr73s cr21 R734 470
R647 GNDA +13v R707
€559 A 5.6K 1 R740 10K
R641 47K 0.47/50V DTA124EUA
- 1 10
c625 R632 47K 0.1 wr4
100 US07B 1 2 GNDA R653 15K 13V cz T | & ___
D NJM4580V R639 R637 1 22125V |
100 470 C626 33p J Q602 RE52 R551 R550 - |
1 1 Vet 41 R643 27K 1K 27K GNDA
1 Al o o i I sea o0 11 s i [ <JP_xpEmP | FROM PLAY
P
R638 Q606 47257 | 63K - 47K 7 47K b ] osst icsso I conv
33K Ce24 o 2SD2114K 25D2114K = Cs4223 c714 }
s 1t 2200p 2200p
2SD2114K U5068 § R ] v-L ] ;‘ T { |
NJM4580V 22125V Q605 Q604 GNDA US08A R556 55! RE54 0.1
+13v G R636 5 NJM4580V 1 1 1 1 <JpoapatA |
R561 Cs57 33K S R634 RE66 S 24 C659 B 4 gSDOUT T T T T FROM
R563 4.7K 100K e 27K 1K 27K [ Orp 7 DaF
1 1 o 10K 47K 47K 555 C554 553 c713 01 u7030 <Jpeck | O
5028 m‘ 22125V o 2SD2114K 25D2114K 04 RS57 1 R709 100 8O
100 GNDA  GNDA .| 1 2 NDA 13V I!SOV 15K IZZUOp Izmmp b LRCK
Lch R562 - |
_ 1 1 R665 4.7K ~ |
3 RE53 15K GNDA s 4
100 \ R664 4 A TAHC04 p_SYSCLK |
657 US09A N 47K R564 R652 R651 R650 GNDA 1 R710 100 0~ ___ |
DRIVE1 NJM4580V R559 R558 4.7K 2.7K 11K 2.7K C715 U703F
ouT R560 33K - 470 L2 1 1 241 2 Icne I15p 74HCO04
J 22125V 100 1 <2
GNDA 3V 1 U Ce52 150p ] _cest iceso X
R667T 25D2114K Re58 Cs56  47/25V = GNDA NO MOUNT FROM PLAY
Rch ) R663 47K 1470 » - 2200p 2200p 1 <P ORESET  CONV.
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No. 0506

TASCAM CD-RW402, Substitution of the Drive DATE 3rd August 2005

Original drive (CD-WS54E) has discontinued then new drive (CD-W58DA) for CD-RW402 V3 is
used for substitution. This info introduces how to mount CD-W58DA to original CD-RW402.

Outline of work

e Short dumping resistors on Main PCB

e Modify 40P flat cable

e Replace drive

e Main PCB firmware update

e Drive firmware update

e Mount new tray panel

e Add an insertion owner’s manual for CD-RW402 V3

Note:
The production of CD-RW402 V3 has been started from S/No. 0270001 and up.

Parts required

Item Qty | P/No. Description

Resistor 2 22 ohm (lead type)

New drive 1 | V00140000A | CD-W58DA-T00

New tray panel 1 | MO2038100A | Panel, Tray (2) G RwW402 (ASS)
Insertion owner’s manual (E) 1 | (D00870800A) | Sheet, Insertion CD-RW402 V3
Converter MPU update CD-R 1 “conv0301.mot” written
Drive update CD-R 1 “T58V1td.abf” written

Actual work

1. Short R106 and R306 (22 Q, chip) on Main PCB.
2. Modify 40P flat cables connecting Main PCB P101/P301 and drive 1/2 with referring to page 2.
3. Replace drive with new.
Note that new tray panel cannot be mounted at this stage as tray cannot be opened.
4. Update Converter MPU (U104/U304) on Main PCB. (U104 is for drive 1 and U304 for drive 2.)
Note: Once U104 is updated, the unit does not boot up normally unless U304 is updated.
A care must be taken not to interrupt the procedure described in page 3.
5. Update drive firmware.
By updating Converter MPU in the step 4 above, update capability of drive firmware is added
now. As new drive is supplied with basic PC condition, drive firmware should be updated.
Follow the repeated loop procedure steps in page 3.
. Turn the power of unit on, open the tray then turn the power off. Mount new tray panel.
7. Add an insertion sheet for Version 3.0.
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Location of R106/R306 on Main PCB

Main PCB

Modify 40 P flat cables

Insert a 22 Q resistor into No. 23 wire of following cable. (Actually both cables are the same.)
40 P flat cable connecting Main PCB P101 and drive 1.
® 40 P flat cable connecting Main PCB P301 and drive 2.

Notice:
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1. Resistor should be inserted at Main PCB side (NOT drive side) and close to connector as much

as possible.

2. Finally wrap the resistor and the cable with insulation tape.

A
Cut a proper
amount for
resistor.

AN

No. 1
(RED)

22Q

\

insulation tape
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Converter MPU and Drive firmware update procedure

Prepare update Converter CD-R that has “conv0301.mot” written on it.
Prepare update Drive CD-R that has “T58V1tb.abf” written on it.

Preparation:

1. Have two blank CD-R data discs available, as well as a system capable of creating data CDs.

2. Visit the ROM Data Library in the TASCAM Service HP website to download both firmware
data images and write the firmware file on PC to the blank CD-R discs respectively. (Use the
"Disc at once" method that complies with ISO9660 Level 1: MS-DOS compatible)

Notice:

Be careful that the power supply to the unit is not interrupted during the update process otherwise
firmware data of the Converter MPU or the drive could be damaged and physical replacement of
related part becomes unavoidable.

Procedure:
1. Turn the power on while holding STOP, PLAY and READY of Drive 1 side to enter the test
mode. Then the display shows “Front1 (and 2) 01.00” at Drive 1 and Drive 2 respectively.
2. Load the Converter CD-R (or the Drive CD-R) into Drive 1 (or 2 in the next cycles).
3. Confirm “CD” in display blinks. Then press MENU.
(“CXX.XX—-XX.XY” is displayed when the Converter CD-R is being loaded.
“DXX.XX—-XX.XY” is displayed when the Drive CD-R is being loaded.)
4. Press ENTER then update will start.
“NOW UPDATE?” is displayed and “.” at the right most corner blinks.
5. It takes about 1 minute, the display returns to “Front1 01.00” to inform the update
finished successfully.
. Return to step 1 above to update Drive 2 with using the Converter CD-R.
. Return to step 1 above to update Drive 1 with using the Drive CD-R.
. Press STOP of Drive 1 side to escape the test mode.
. Return to step 1 above to update Drive 2 with using the Drive CD-R.
0. Press STOP of Drive 2 side to escape the test mode.
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Drive firmware update on Windows

There is another way to update the drive firmware only by using PC.
Visit the ROM Data Library in the TASCAM Service HP website to download firmware data image
of “CDWS58DA_1TD.exe” into PC.

1. While PC is powered off, connect the CD-W58DA to PC and reboot.
No need to consider Primary/Secondary and Master/Slave.

2. Double-click on “CDWS58DA_1TD.exe” to run.

3. Follow the messages that will appear.
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No. 0701

CD-RW402(V 3)/CD-RW2000(V 3), Substitution of the Drive DATE  16th February 2007

This information relates to previous Tech-Info No. 0505R, 0506R, 0510 and 0511R.

The Drive (CD-W58DA) introduced in both info has been replaced with a RoHS conformity Drive
(CD-W58DB) on the V3 products with the following S/Nos (month started production):

CD-RW402Vv3: S/N 0350001 and after (Nov/2005)
CD-RW2000V 3: S/N 0500001 and after (Mar/2006)
Exception: T/C - S/N 0470076 to 047125 (Nov/2005)
All - S/N 0490116 to 049215 (Feb/2006)

Parts required

ltem Qty P/No. Description
New bare drive 1 V00141900A CD-W58DB-T00 G
Drive update on CD-R “W58dbltd.abf” written
Drive update on Windows “W58db1td.exe”

Visit the ROM Data Library on the SVHP to download the both firmware data and follow the update
procedure on the previous Tech Info to read the following change:

“T58V 1tf.abf” of CD-W58DA Drive => “W58dbltd.abf” for CD-W58DB Drive.
“CDW58daltf.exe” of CD-W58DA Drive => “W58dbltd.exe” of CD-W58DB Drive.

Notice:

Do not attempt to write the former CD-W58DA firmware, “T58V 1tf.abf” or “CDW58daltf.exe”
onto new CD-W58DB Drive otherwise new Drive becomes totally no response since type of Flash
Rom fitted is quite different by the RoOHS requirement. These firmware have no capability to
identify type of Drive on which targeted to update therefore.

N-5682, HK-1880
N-5681, HK-1879
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TECHNICAL INFORMATION

No. 0511R

TASCAM CD-RW402V3, Converter MPU Upgrade DATE  1st November 2005

ROM of the Converter MPU, U104/304 on the Main PCB Assy has been upgraded from Ver 3.01 to
Ver 3.02 on the products of S/N 0330001 and up.

Item P/No. Description
Converter MPU U104/304 3S0048510A (Ver3.01) | 3S0048510B (Ver3.02)

Problem corrected by V3.02

1. A momentary sound gap has been created consistently at the record time of 40:58 seconds when
Copy was made from Drive 1.

2. “COPY PROHIBIT” has been resulted at the first track even “COPY ID” was selected to “FREE”
regardless of the input source.

3. LCD shows "NO DISC" when UNFINALIZE was operated against CD-RW media on that exactly
99 tracks have been recorded. Once open and close the Tray has been required to recover the 99
tracks read out.

4. “REC ERROR” has occurred when a particular CD was tried to Copy from Drive 1.

Note: Converter MPU has been updated to reduce play speed of Drive 1 from 16 times to 10 times

to solve the problem 1.  Drive firmware has been updated from Ver 1.TD to Ver 1.TF to solve
problem 2., 3. and 4.

How to update Converter MPU and Drive firmware

Prepare update Converter CD-R that has “conv0302mot” written on it.
Prepare update Drive CD-R that has “T58V1tf.abf” written on it.

Preparation:
1. Have two blank CD-R data discs available, as well as a system capable of creating data CDs.
2. Visit the ROM Data Library in the TASCAM Service HP website to download both firmware
data images and write the firmware file on PC to the blank CD-R discs respectively.
(Use the "Disc at once" method that complies with ISO9660 Level 1: MS-DOS compatible)

Notice:

Be careful that the power supply to the unit is not interrupted during the update process otherwise
firmware data of the Converter MPU or the drive could be damaged and physical replacement of
related part becomes unavoidable.

N-5726 HK-1942
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Procedure:

Updating the Converter MPU Firmware on Drives 1 & 2

1. Turn the power on while simultaneously holding down the STOP, PLAY and READY
buttons of Drive 1 to enter the TEST mode. The Drivel display will show “Frontl 01.00” and
the Drive2 display will show “Front2 01.00”.

2. Load the Converter CD-R into Drive 1.

3. Confirm that the “CD” indicator in the display remains solid and press MENU.
(“CXX . XX>XX.XY” is displayed while the Converter CD-R is being loaded.)

4. Press ENTER (the MULTI DIAL knob) and the update will start. “NOW UPDATE” is
displayed and “.”” At the right most corner of the display blinks.

5. In approximately 1 minute, the display returns to “Front1l 01.00” to indicate that the update has
finished successfully.

6. Repeat Steps 2 through 5 to update the Converter MPU Firmware of Drive 2.

Updating the Drive Firmware - (Drive 2 only)

1. When “Front2 01.00” is displayed, load the Drive Firmware CD-R into Drive 2.

2. Confirm that the “CD” indicator in the display remains solid and press MENU.
(“D X.XX>X.XY” is displayed while the Drive Firmware CD-R is being loaded.)

3. Press ENTER (the MULTI DIAL knob) and the update will start. “NOW UPDATE” is displayed
and “.” At the right most corner of the display blinks.

4. In approximately 1 minute, the display returns to “Front2 01.00” to indicate that the update has
finished successfully.

5. Press the STOP button of Drive 2 to exit the TEST mode.

6. Eject the disc and turn the unit off.

Confirming the Updates

1. Turn the power on while simultaneously holding down the STOP, PLAY and READY buttons of
Drive 1 to enter the TEST mode. The Drivel display will show “Frontl 01.00” and the Drive2 display
will show “Front2 01.00”.

. Load the Converter CD-R into Drive 1.

. Confirm that the “CD” indicator in the display remains solid and press MENU.

. Confirm that CXX.XY equals = XX.XY in the display of Drive 1. Press the STOP button of Drive2.

. Eject the Converter CD-R disc from Drive 1 and load it into Drive 2.

. Confirm that the “CD” indicator in the display remains solid and press MENU.

. Confirm that CXX.XY equals = XX.XY in the display of Drive 2. Press the STOP button of Drive2.

. Eject the Converter CD-R disc from Drive 2 and load the Drive Firmware disc into Drive 2.

9. Confirm that the “CD” indicator in the display remains solid and press MENU.

10. Confirm that D X.XY equals = X.XY in the display of Drive 2. Press the STOP button of Drive2.

11. Eject the disc and turn the unit off.

0NN DN Bk WN

Updating Drive firmware on Windows

There is another way to update the drive firmware only by using PC.

Visit the ROM Data Library in the TASCAM Service HP website to download firmware data image
of “CDWS58DA_1TF.exe” into PC.

1. While PC is powered off, connect the CD-W58DA to PC and reboot.
No need to consider Primary/Secondary and Master/Slave.

2. Double-click on “CDWS58DA_1TF.exe” to run.

3. Follow the messages that will appear.

N-5726 HK-1942
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TEAC TECHNICAL INFORMATION

No. 0511

TASCAM CD-RW402V 3, Converter MPU Upgrade DATE  20th October 2005

ROM of the Converter MPU, U104/304 on the Main PCB Assy has been upgraded from Ver 3.01
to Ver 3.02 on the products of S/N 0330001 and up.

Item P/No. Description
Converter MPU U104/304 | 3S0048510A (Ver3.01) | 3S0048510B (Ver3.02)

Problem corrected by V3.02

1. A momentary sound gap has been created consistently at the record time of 40:58 seconds
when Copy was made from Drive 1.

2. “COPY PROHIBIT” has been resulted at thefirst track even “COPY ID” was sdected to
“FREE" regardless of the input source.

3. LCD shows "NO DISC" when UNFINALIZE was operated against CD-RW media on that
exactly 99 tracks have been recorded. Once open and close the Tray has been required to
recover the 99 tracks read out.

4. “REC ERROR” has occurred when a particular CD was tried to Copy from Drive 1.

Note: Converter MPU has been updated to reduce play speed of Drive 1 from 16 timesto

10 timesto solvethe problem 1.  Drive firmware has been updated from Ver 1.TD
to Ver 1.TF to solve problem 2., 3. and 4.

Converter MPU and Drive firmware update procedure

Prepare update Converter CD-R that has “conv0302mot” written onit.
Prepare update Drive CD-R that has “ T58V1tf.abf” written on it.

Preparation:
1. Have two blank CD-R data discs available, as well as a system capable of creating data CDs.
2. Visit the ROM Data Library inthe TASCAM Service HP website to download both firmware
data images and write the firmware file on PC to the blank CD-R discs respectively.
(Usethe "Disc at once" method that complies with ISO9660 Level 1: MS-DOS compatible)

Notice:

Be careful that the power supply to the unit is not interrupted during the update process
otherwise firmware data of the Converter MPU or the drive could be damaged and physical
replacement of related part becomes unavoidable.

N-5726 HK-1942
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Procedure:

1

. Turn the power on while holding STOP, PLAY and READY of Drive 1 side to enter the
test mode. Then the display shows “Front1 (and 2) 01.00" at Drive 1 and Drive 2 respectively.
. Load the Converter CD-R (or the Drive CD-R) into Drive 1 (or 2 in the next cycles).

2
3. Confirm “CD” in display blinks. Then press MENU.

(“CXX. XX - XX.XY" is displayed when the Converter CD-R is being loaded.
“DXX.XX - XX.XY” is displayed when the Drive CD-R is being loaded.)

4. Press ENTER then update will start.

5.

6
7
8
9
1

“NOW UPDATE” isdisplayed and “.” at theright most corner blinks.

It takes about 1 minute, the display returns to “Front1 01.00” to inform the update finished
successfully.

Return to step 1 above to update Drive 2 with using the Converter CD-R.

Return to step 1 above to update Drive 1 with using the Drive CD-R.

Press STOP of Drive 1 side to escape the test mode.

Return to step 1 above to update Drive 2 with using the Drive CD-R.

0. Press STOP of Drive 2 side to escape the test mode.

Drive firmware update on Windows

Thereis another way to update the drive firmware only by using PC.
Visit the ROM Data Library inthe TASCAM Service HP website to download firmware data
image of “CDWA58DA_1TF.exe" into PC.

1

2
3

. While PC is powered off, connect the CD-W58DA to PC and reboot.
No need to consider Primary/Secondary and Master/Slave.

. Double-click on“*CDW58DA_1TF.exe’ torun.

. Follow the messages that will appear.

N-5726 HK-1942
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TECHNICAL INFORMATION

No. 0506R

TASCAM CD-RW402, Substitution of the Drive DATE 1st November 2005

Original drive (CD-WS54E) has discontinued then new drive (CD-W58DA) for CD-RW402 V3 is
used for substitution. This info introduces how to mount CD-W58DA to original CD-RW402.

Outline of work

e Short dumping resistors on Main PCB

e Modify 40P flat cable

e Replace drive

e Main PCB firmware update

e Drive firmware update

e Mount new tray panel

e Add an insertion owner’s manual for CD-RW402 V3

Note:
The production of CD-RW402 V3 has been started from S/No. 0270001 and up.

Parts required

Item Qty | P/No. Description

Resistor 2 22 ohm (lead type)

New drive 1 | VOO140000A | CD-W58DA-T00

New tray panel 1 | M02038100A | Panel, Tray (2) G RW402 (ASS)
Insertion owner’s manual (E) 1 | (DO0870800A) | Sheet, Insertion CD-RW402 V3
Converter MPU update CD-R 1 *conv0301.mot” written
Drive update CD-R 1 “T58V1td.abf” written

Actual work

1. Short R106 and R306 (22 Q, chip) on Main PCB.
2. Modify 40P flat cables connecting Main PCB P101/P301 and drive 1/2 with referring to page 2.
3. Replace drive with new.
Note that new tray panel cannot be mounted at this stage as tray cannot be opened.
4. Update Converter MPU (U104/U304) on Main PCB. (U104 is for drive 1 and U304 for drive 2.)
Note: Once U104 is updated, the unit does not boot up normally unless U304 is updated.
A care must be taken not to interrupt the procedure described in page 3.
5. Update drive firmware.
By updating Converter MPU in the step 4 above, update capability of drive firmware is added
now. As new drive is supplied with basic PC condition, drive firmware should be updated.
Follow the repeated loop procedure steps in page 3.
. Turn the power of unit on, open the tray then turn the power off. Mount new tray panel.
7. Add an insertion sheet for Version 3.0.

[o)




Location of R106/R306 on Main PCB

Main PCB

Modify 40 P flat cables

Insert a 22 Q resistor into No. 23 wire of following cable. (Actually both cables are the same.)
40 P flat cable connecting Main PCB P101 and drive 1.
® 40 P flat cable connecting Main PCB P301 and drive 2.

Notice:
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1. Resistor should be inserted at Main PCB side (NOT drive side) and close to connector as much

as possible.

2. Finally wrap the resistor and the cable with insulation tape.

A
Cut a proper
amount for
resistor.

AN

No. 1
(RED)

22Q

\

insulation tape
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How to update Converter MPU and Drive firmware

Prepare update Converter CD-R that has “conv0301.mot” written on it.
Prepare update Drive CD-R that has “T58V1tb.abf” written on it.

Preparation:

1. Have two blank CD-R data discs available, as well as a system capable of creating data CDs.

2. Visit the ROM Data Library in the TASCAM Service HP website to download both firmware
data images and write the firmware file on PC to the blank CD-R discs respectively. (Use the
"Disc at once" method that complies with ISO9660 Level 1: MS-DOS compatible)

Notice:

Be careful that the power supply to the unit is not interrupted during the update process otherwise
firmware data of the Converter MPU or the drive could be damaged and physical replacement of
related part becomes unavoidable.

Procedure:

Updating the Converter MPU Firmware on Drives 1 & 2

1. Turn the power on while simultaneously holding down the STOP, PLAY and READY
buttons of Drive 1 to enter the TEST mode. The Drivel display will show “Frontl 01.00” and
the Drive2 display will show “Front2 01.00”.

2. Load the Converter CD-R into Drive 1.

3. Confirm that the “CD” indicator in the display remains solid and press MENU.
(“CXX . XX>XX.XY” is displayed while the Converter CD-R is being loaded.)

4. Press ENTER (the MULTI DIAL knob) and the update will start. “NOW UPDATE” is
displayed and “.”” At the right most corner of the display blinks.

5. In approximately 1 minute, the display returns to “Front]l 01.00” to indicate that the update has
finished successfully.

6. Repeat Steps 2 through 5 to update the Converter MPU Firmware of Drive 2.

Updating the Drive Firmware - (Drive 2 only)

1. When “Front2 01.00” is displayed, load the Drive Firmware CD-R into Drive 2.

2. Confirm that the “CD” indicator in the display remains solid and press MENU.
(“D X.XX>X.XY” is displayed while the Drive Firmware CD-R is being loaded.)

3. Press ENTER (the MULTI DIAL knob) and the update will start. “NOW UPDATE” is displayed
and “.” At the right most corner of the display blinks.

4. In approximately 1 minute, the display returns to “Front2 01.00” to indicate that the update has
finished successfully.

5. Press the STOP button of Drive 2 to exit the TEST mode.

6. Eject the disc and turn the unit off.
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Confirming the Updates

1. Turn the power on while simultaneously holding down the STOP, PLAY and READY buttons of
Drive 1 to enter the TEST mode. The Drivel display will show “Frontl 01.00” and the Drive2 display
will show “Front2 01.00”.

. Load the Converter CD-R into Drive 1.

. Confirm that the “CD” indicator in the display remains solid and press MENU.

. Confirm that CXX.XY equals = XX.XY in the display of Drive 1. Press the STOP button of Drive2.

. Eject the Converter CD-R disc from Drive 1 and load it into Drive 2.

. Confirm that the “CD” indicator in the display remains solid and press MENU.

. Confirm that CXX.XY equals = XX.XY in the display of Drive 2. Press the STOP button of Drive2.

. Eject the Converter CD-R disc from Drive 2 and load the Drive Firmware disc into Drive 2.

. Confirm that the “CD” indicator in the display remains solid and press MENU.

10. Confirm that D X.XY equals = X.XY in the display of Drive 2. Press the STOP button of Drive2.

11. Eject the disc and turn the unit off.
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Updating Drive firmware on Windows

There is another way to update the drive firmware only by using PC.
Visit the ROM Data Library in the TASCAM Service HP website to download firmware data image
of “CDWS58DA_1TD.exe” into PC.

1. While PC is powered off, connect the CD-W58DA to PC and reboot.
No need to consider Primary/Secondary and Master/Slave.

2. Double-click on “CDWS58DA_1TD.exe” to run.

3. Follow the messages that will appear.
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